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MANAGING INVASIVE SPECIES

Scientists work on ways to clear Louisiana
waterways of giant salvinia.
SEE PAGE 10.

LSU AgCenter Research is critical in
combating the effects of invasive species
Michael E. Salassi
An invasive species is defined as a nonnative
plant or organism that can be introduced into a new
environment through a variety of means. Left unchecked, invasive species can cause tremendous, and
in some cases irreparable, economic or environmental
damage. Louisiana’s agricultural and natural resources
continue to be under attack from a wide variety of invasive species. Some of these invasive species are new
to the state, while others have been here for a long
time. This issue of Louisiana Agriculture magazine
highlights the broad range of research activities being
conducted by LSU AgCenter research faculty to understand more about how invasive species survive and
thrive and to identify effective means of controlling
or limiting the damaging impacts of their existence in
the state.
Louisiana is blessed with a tremendous array of
wetland and coastal resources that provide substantial ecological, economic and recreational benefits.
Michael E. Salassi. Photo by Olivia McClure
However, these vital resources are under attack. Giant
salvinia, an invasive free-floating fern native to Brazil,
which has existed in the state for many years, adversely impacts the state’s wetlands. The roseau
cane scale, a relatively recent invasive species in the state, is attacking roseau cane, the dominant
vegetation protecting Louisiana’s coastal marshes. Research faculty from the Department of
Entomology are investigating biological means of controlling these pests. Entomology faculty
are also conducting research to control the Formosan subterranean termite, a long-standing
problem in Louisiana, as well as studying the impacts in rice and crawfish production systems as
the result of the recent invasion of the apple snail into the state.

Left unchecked, invasive species can cause tremendous, and in some
cases irreparable, economic or environmental damage.
Louisiana’s agricultural production sector is a major driver of economic activity in the state,
particularly in rural areas. Production of agronomic row crops, such as soybeans, corn, cotton,
rice and sweet potatoes, as well as production of specialty crops, including landscape and
ornamental horticulture plants, represent major components of the state’s agricultural production sector. Production of these crops is adversely impacted annually by a wide range of invasive
insects, weeds and diseases, reducing yield and economic returns. Research focused on addressing and controlling these invasive pests are a major part of the LSU AgCenter’s mission. Faculty
working in campus departments and on research stations annually conduct a broad array of
research trials to evaluate and identify effective and economical pest management control
measures.
In an effort to provide agricultural producers with the latest recommendations of materials
and methods to control insect, weed and disease pests, the LSU AgCenter annually publishes
pest management control guides, providing detailed information on not only the types of materials available for use in pest management, but also recommendations on the proper and safe
use of these materials. These annual pest management guides are available online by the LSU
AgCenter at www.lsuagcenter.com.
Michael E. Salassi is the associate vice president and program leader for plant and animal sciences. He is the chair of
the Louisiana Agriculture editorial board.
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AgCenter NEWS

Break Up with Salt program
improves lives

Low-glycemic rice shows
promise for diabetics

When Carole Broussard, right, learned about the LSU
AgCenter Break Up with Salt program, her mother, Novella
Dugas, at left, had been in the hospital three times in just three
weeks. While she thought she had reduced salt intake, it was
still sneaking into their diets.
Broussard took the course to
try to improve her mother’s
ailing health, and she found a
lot of benefits. “This class has
been a lifesaver,” Broussard
said. Both women experienced
improved health indicators
— lowered blood pressure,
weight loss and improved
physical abilities. The
program was developed by
nutrition specialists Elizabeth
Gollub, Sandra May, Mandy
Armentor, Abigail McAlister,
Becky Gautreaux and Tiffany
Williams. Tobie Blanchard

For people interested in keeping their blood sugar levels in
check, they now have a new tool thanks to rice developed at
the LSU AgCenter Rice Research Station in Crowley. AgCenter
area nutrition agent Mandy
Armentor said Frontiére is a lowglycemic rice variety developed
by LSU AgCenter scientists that
went to market under the Parish
Rice label late in 2021. Frontiére
has 5 grams of protein. Other
rice varieties have only 1 to 2
grams of protein per one-half
cup serving when cooked. “That
is great news for people with
diabetes or who have been
diagnosed as pre-diabetic who
need to watch the amount and
type of carbohydrates they
consume, which affect blood
sugar levels,” Armentor said.
Tobie Blanchard

Researchers receive $5 million grant to study nematode threat
to sweet potatoes
A team of LSU AgCenter researchers, along with researchers from four other universities, have been awarded a U.S. Department
of Agriculture National Institute of Food and Agriculture grant of more than $5 million to develop sweet potato varieties resistant
to the invasive guava root-knot nematode. The AgCenter team, spearheaded by nematologist Tristan Watson, received a sub-grant
for $990,337 to support research on sweet potato breeding and characterization of resistance mechanisms and associated genes
as well as extension of research findings to regional and national stakeholders. V. Todd Miller

Annual awards presented to outstanding faculty, staff
The outstanding LSU AgCenter and the LSU College of Agriculture faculty and staff for 2021 were honored with the following
awards:
Denise Holston, an extension nutrition specialist, received the Floyd S. Edmiston award for her leadership in statewide
community nutrition education and obesity prevention programs.
Raj Singh, director of the AgCenter Plant Diagnostic Center, received the Extension Excellence Award for his work in helping
people identify solutions to their plant health problems.
Daniel Swale, an entomologist helping battle tick- and mosquito-borne diseases, received the G & H Seed Company Inc.
Research Award for helping battle tick- and mosquito-borne diseases.
Team members Ronald Strahan, Raj Singh, Stacia Davis Conger, Kayla Sanders, Jeff Beasley and the late Dennis Ring, who
died in 2020, received the Denver T. and Ferne Loupe Extension Team Award for their turfgrass management program.
The Tipton Team Award went to a group studying nutrition, gut health and microbiomes: Michael Keenan, Claudia
Husseneder, Subramaniam Sathivel, Ann Raggio, Diana Coulon, Ingeborg Langohr, Rhett Stout, Kayanush Aryana and the
late Brian Marx, who died last month.
Witoon Prinyawiwatkul, professor in the School of Nutrition and Food Sciences, received the Global Network Award for his
international accomplishments involving 44 universities in 18 countries.  
John Sonnier, a research farm specialist at the H. Rouse Caffey Rice Research Station, received the Ganelle Bullock Outstanding
Service Award.
Chardcie Verret, a research associate at the Audubon Sugar Institute, was named the winner of the Outstanding Service
Award for Associates. Tobie Blanchard
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TEAR OUT

THREATS TO LOUISIANA AGRICULTURE
FROM INVASIVE SPECIES AND EMERGING DISEASES

One of the primary missions of LSU AgCenter scientists is to watch for threats to production agriculture in the form
of insect pests, weeds, diseases and even animals (feral hogs) and find ways to manage them and eradicate them, if
possible. This is a never-ending story because as solutions are found, new problems emerge. Following are 12 of the
current threats facing the state:

TEAR OUT

GIANT SALVINIA was first found in the Toledo Bend Reservoir
along the Texas-Louisiana border in 1998. Since then, it has spread into
freshwater bodies across the state and has become one of the worst
aquatic weeds in Louisiana. Because managing it with herbicides
proved too costly, LSU AgCenter researchers turned to a tiny but
mighty weevil that devours the plant and helps clear waterbodies. The
researchers continue to study the best ways to use the salvinia weevil.

LSU AgCenter researchers are conducting studies to find ways to control
the ROSEAU CANE SCALE, which is causing the die-off of stands
of roseau cane that protect Louisiana’s coast. These cane stands are
habitat for wildlife, protect oil infrastructure, reduce storm surge and
maintain channel navigation. One research focus is biological control
with three parasitoid species, which attack the scale. Maintaining the
health of the roseau cane stands, and thus the navigability of shipping
channels, requires a multidisciplinary approach.

Since its arrival in Louisiana in 2000, the REDBANDED STINK
BUG has rapidly spread across the state, reaching all soybeangrowing areas by 2006. It is now the dominant stink bug species,
constituting 59% to 72% of the total species found during the growing
season. LSU AgCenter entomologists have studied the biology and
behavior of the redbanded stink bug, modified their monitoring and
action thresholds, and recommended tank mixes of insecticides while
monitoring for insecticide resistance.

TEAR OUT

MEXICAN RICE BORER injury to rice includes blanked panicles
called whiteheads, resulting from larval tunneling inside stems.
This disease affects both rice and sugarcane, and its spread is being
closely monitored by LSU AgCenter researchers. Ongoing research is
examining varietal resistance, chemical control, scouting strategies to
mitigate impact and population genetics as the species spreads into
Louisiana from Mexico and Texas.

LSU AgCenter scientists are focusing research on managing the
FALL ARMYWORM, which has become an increasing problem
in crop production around the world and in Louisiana. In 2021, it
showed up earlier than usual in Louisiana and affected rice, soybeans,
sugarcane and forages. Many farmers’ insect control budgets were
drained because of unexpected additional applications needed for fall
armyworms.
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TEAR OUT

SOYBEAN RUST disease continues to be a threat to soybean
production in Louisiana since its discovery in the state in 2004.
Its prevalence depends on previous winter weather conditions.
Consecutive mild winters allow the pathogen’s spores to survive. LSU
AgCenter scientists are developing new ways to manage the disease
that use a bio-pesticide, which is toxic to the pathogen but safe for
humans and the environment.

LSU AgCenter researchers are looking for new ways to control the
spread of the FORMOSAN SUBTERRANEAN TERMITE in
Louisiana by studying the microorganisms in their guts. By disrupting
their way of digesting food, the termites cannot survive. Termites will
starve to death without these microorganisms, which are vital for
extracting nutrients from wood.

FERAL HOGS, a growing menace to Louisiana agriculture, eat from a
feeder that dispenses corn, a food they crave, along with gummy balls
of menhaden fish, which they also like, packed with a dose of sodium
nitrite lethal to the hogs, which was developed by LSU AgCenter and
LSU researchers. The future includes seeking patents and getting federal
and state approval for the process.

TEAR OUT

Beautiful sweet potatoes are rendered ugly when damaged by GUAVA
ROOT-KNOT NEMATODES. But LSU AgCenter researchers are
both trying to keep these microscopic pests out of the state and
working on ways to protect the crop if this pest appears. A team of LSU
AgCenter researchers, along with those from four other universities,
have been awarded a $5 million grant to develop sweet potato varieties
resistant to the nematode.

Weeds, such as this DIVINE NIGHTSHADE growing in rows of
sugarcane, are the largest economic threat to agriculture as a whole,
whether in row crops, aquatics, rangelands or pastures. In Louisiana, the
same conditions that help crops flourish also bring weeds. LSU AgCenter
scientists help farmers identify weeds and develop management plans
that can include herbicides and crop rotation.

LSU AgCenter scientists are conducting research to stem the spread
of the APPLE SNAIL, which is beginning to cause havoc in rice and
crawfish production in southwest Louisiana. The large snails, which have
voracious appetites and are disruptive to crawfish trapping, lay large
pink egg masses and reproduce at an alarming rate. The aim of studies is
to identify chemicals toxic to the snail but safe for crawfish.
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TEAR OUT

Littleleaf boxwood is a popular evergreen shrub used in landscapes
across Louisiana. But its existence is being threatened by a fungal
disease called BOXWOOD DIEBACK. LSU AgCenter research has
revealed that all boxwood varieties are susceptible, and few fungicides
are effective in controlling the pathogen. AgCenter scientists are
holding workshops to help gardeners and landscapers learn to manage
this disease.

From Our

SOCIAL MEDIA
INSTAGRAM | Follow the AgCenter at
instagram.com/LSUAgCenter
JAN 10 | Japanese magnolias are just beginning to bloom on
LSU's main campus in Baton Rouge.

TWITTER | Follow the AgCenter at
twitter.com/LSUAgCenter
NOV 17 | Good morning from the @LSU Lakes!

Join the LSU AgCenter on social media.
AgCenter researchers and extension agents
reach out via the web with videos, articles
and helpful hints on Facebook, YouTube,
Twitter, Instagram and LinkedIn.
Join the conversation by following the
LSU AgCenter.

FACEBOOK | Follow the AgCenter on
Facebook at facebook.com/LSUAgCenter
JAN 7 | The deer that roam over the picturesque hills at the
LSU AgCenter Bob R. Jones-Idlewild Research Station are
there for research. The station is the only facility of its kind in
the country that has both a captive and a native deer herd. A
focus of research is improved genetics.

JAN 26 | The internet is replete with instructions for using a
saltwater bath to purge crawfish, often with reference to
increased mortality when soaking crawfish too long in the
hypersaline solution. Check out the AgCenter's study results
to learn what we found!

YOUTUBE | View this video and our extensive
archive at youtube.com/user/LSUAgCenter
NOV 11 | The Hill Farm Teaching Facility and University
Gardens, located on LSU's main campus, now houses 22
raised container beds for student community gardening.

DEC 27 | A new #RICE variety developed by the LSU AgCenter
has a reduced glycemic score that is allowing people to put
rice back on their plates. Learn more: HTTPS://BIT.LY/PARISHRICE
Louisiana Agriculture, Winter 2022
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College of Ag NEWS

Outstanding faculty awards for 2021

Three faculty members received awards for outstanding teaching.
Ashley Long, an assistant professor in the School of Renewable Natural
Resources, received the National Association of Colleges and Teachers
of Agriculture Teaching Award. Rodrigo Diaz, associate professor in
the Department of Entomology, received the Sedberry Award for
Outstanding Graduate Teacher. Not pictured is P. Lynn Kennedy,
department head and professor in the Department of Agricultural
Economics and Agribusiness. He received the Sedberry Award for
Outstanding Undergraduate Teacher. Photo by Annabelle Lang

Ringelman awarded Ducks
Unlimited endowed professorship
Kevin Ringelman,
associate professor in the
School of Renewable and
Natural Resources, has
been named recipient
of the H. Dale Hall Ducks
Unlimited Endowed
Professorship in
Wetlands and Waterfowl
Conservation. Named
after an LSU College of
Agriculture alumnus and
former director of the
U.S. Fish and Wildlife
Service, the endowment
seeks to “perpetuate a
faculty position in the
LSU School of Renewable
Natural Resources
supporting excellence
in teaching, research
and public service in waterfowl ecology, waterfowl habitat
management or wetlands conservation in cooperation with Ducks
Unlimited and other partners.” Photo by Olivia McClure

College honors top alumni

The LSU College of Agriculture 2020 and 2021 outstanding alumni and early career alumni award recipients. Left to right: Luke Laborde, interim
vice president for agriculture and dean of the college; Jeremy Hendrix, 2021 early career alumni award recipient; Rebecca Melanson, 2021
early career alumni award recipient; Rogers Leonard, 2020 outstanding alumni; Steve Pierce, 2021 outstanding alumni; David Wilson, 2020
outstanding alumni; Kenneth Gravois, 2021 outstanding alumni; and Tara Smith, college alumni association president. Photo by Malorey Uzee

Four students selected for conservation leadership program
Four LSU College of Agriculture students were selected to participate in the 2022 cohort of Louisiana Wildlife Federation’s
Edgar Veillon Conservation Leadership Corps, a yearlong program that focuses on development of future conservation leaders
in Louisiana. The four were among 22 undergraduate students from 10 Louisiana universities to participate. They are: Carly
Carpenter, sophomore majoring in environmental management systems; Saidee Fonseca, first-year student majoring in natural
resources ecology and management; Hannah Laville, senior majoring in majoring in natural resources ecology and management;
and Madelyn Helm, sophomore majoring in natural resources and management. Annabelle Lang
8

Louisiana Agriculture, Winter 2022

New Faculty PROFILE
MANAGING THE MICROSCOPIC:
Tristan Watson finds his niche with nematodes
Tobie Blanchard
Growing up in a suburb of Calgary, Alberta, Canada,
Tristan Watson didn’t aspire to a career in agriculture. Watson
was interested in microbiology and was considering medical
school when he did an honors thesis with an agricultural bacteriologist.
“That was my first exposure to agriculture,” Watson said.
“We were trying to develop biocontrol agents using bacteria
to control various fungal pathogens on apple trees.”
It was at that point that Watson said he fell in love with
agricultural research and set out on a path that would bring
him to the LSU AgCenter as an assistant professor of nematology in the Department of Plant Pathology and Crop Physiology.
Watson’s research focuses on nematodes, microscopic
roundworms he describes as sort of in between a plant
pathogen and an insect. Nematodes can be detrimental to
crops. He has statewide responsibility for nematode management on all crops grown in Louisiana. He also serves as the
director of the LSU AgCenter’s Nematode Advisory Service,
which provides diagnostic services to growers, extension
agents and research personnel.
“Every single crop we grow here has a couple of nematode species. But they are particularly damaging on sweet
potato because they feed on the root system, and that is what
we are trying to market in sweet potato production,” he said.
Watson is part of a multistate team of researchers that
recently received a U.S. Department of Agriculture National
Institute of Food and Agriculture grant of more than $5 million to develop an integrated management strategy for the
invasive guava root-knot nematode.
“What we are focusing on is the development and characterization of sweet potato varieties with resistance,” he said.
“Our partners in North Carolina State University will be doing
field trials on cultural management strategies.”
Sweet potato fields in North Carolina have widespread
infestations of this nematode while Louisiana doesn’t yet.
Watson said the team is trying to control this pest from a national level, so they can have a preemptive strategy and all be
on the same page as they move forward with control options.
Watson first studied nematodes while pursuing his Ph.D.
at the University of British Columbia. He conducted research
on nematodes on cherries at the Agriculture and Agri-Food
Canada Summerland Research and Development Center in
the Okanagan Valley.
After finishing his Ph.D., Watson went to the University of

Florida, where he worked at the Gulf Coast Research and Education Center.
“That is where I really dove deep into the nematode work.
They have a great program, and I was able to work on different crops — strawberries, tomatoes, vegetables and some
specialized crops like hops, hemp and artichokes.”
Watson joined the faculty of the LSU AgCenter in March
2020, right as the pandemic sent workplaces into lockdown.
He said things were slow to start. But with his small team, they
were able to get projects up and running and found a way to
stay safe and work around the shutdown.
In addition to his research and extension responsibilities,
Watson also teaches a graduate-level course on phytonematology. He also lectures in an undergraduate course where he
gets to introduce students to nematodes.
“I guess I come from a nonconventional background in
that there are no courses on nematology in Canada. I’ve never
taken a plant pathology or nematology class, so what I had to
learn was through books and mentoring,” he said.
The diversity of his work in nematology keeps his job
interesting, Watson said.
“Every day is a little different,” he said. “You get different
problems that pop up. It’s like detective work and solving
puzzles.”
Tobie Blanchard is the director of LSU AgCenter Communications.

Tristan Watson, assistant professor of nematology, in the Sacred Valley, Peru,
attending the Organization of Nematologists of Tropical America meeting in
2019. Photo provided by Tristan Watson
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Figure 1. The salvinia weevil feeds
on a giant salvinia frond.
Photo by Korey Pham

Solving a Giant Problem with a Tiny Solution:

THE SALVINIA WEEVIL

Korey Pham, Christopher Mudge, Hannah Laville and Rodrigo Diaz
Giant salvinia, Salvinia molesta, is a free-floating aquatic
fern native to Brazil. In 1998, it was first found in the Toledo
Bend Reservoir along the Texas-Louisiana border. Since then,
it has spread into freshwater bodies across the state and has
become one of the worst aquatic weeds in Louisiana. Louisiana’s subtropical climate and network of connected wetlands
are optimal for the spread and invasion of giant salvinia.
Giant salvinia forms a dense mat that reduces recreation and
navigation, decreases dissolved oxygen and increases acidity,
resulting in the loss of submerged aquatic vegetation.
Louisiana’s wetlands provide critical ecological and economic benefits, including habitat for wildlife and hunting,
fishing, boating and other recreational opportunities. Activities involving waterfowl contribute almost $1 billion to
the national economy, and waterfowl are critical for nutrient
cycling, which contributes to healthy waterways. Although
coastal Louisiana is home to millions of wintering waterfowl,
a shift in waterfowl habitat selection has been observed
since the invasion of giant salvinia. They select habitats with
open water and available carbohydrates, such as submerged
aquatic vegetation and seeds. Giant salvinia negatively affects
10

Louisiana Agriculture, Winter 2022

waterfowl habitat by altering water quality and reducing
open water access.
Controlling giant salvinia with herbicides, lake drawdowns and harvesters can be costly for land managers. Since
2001, the salvinia weevil, Cyrtobagous salviniae, has been
used in Louisiana to manage salvinia. This insect is host-specific and successful at reducing salvinia coverage. The LSU
AgCenter rears and distributes weevils to state agencies and
private landowners in Louisiana (Figure 1).
Despite the success of the program, there is no information on how to maximize weevil dispersal and improve
establishment and impact. Currently, land managers receive
weevil-infested giant salvinia and release them in one location. Land managers have not known whether releasing the
weevil-infested giant salvinia in multiple places increases
weevil population. Likewise, weevil dispersal through flying is
not well understood. LSU AgCenter researchers designed two
outdoor studies to examine these gaps of knowledge.
First, the researchers examined how the number of release locations affect giant salvinia. They conducted two trials
at the LSU AgCenter Aquaculture Facility in Baton Rouge.

Using stock tanks, 200 grams of weevil-infested salvinia were
inoculated into giant salvinia in different release patterns
(Figure 2). The weevil densities added in each trial were 41
and 150 individual weevils per kilogram of fresh salvinia, respectively. Mat thickness, biomass, percent coverage, plant
damage and weevil population density were measured over
five weeks.
Giant salvinia was significantly reduced as release points
increased. The summer trial had little impact on the infestation, while the fall trial showed a larger impact. In fall,
coverage was reduced by almost 30%, mat thickness by
40%, biomass by 20% and plant damage increased by 40%
compared to the control. Results showed that increasing the
number of release points leads to greater reduction of giant
salvinia. Further research will test this hypothesis on a large
scale using quarter-acre ponds.
Second, the researchers evaluated weevil impact and
dispersal via flight on a quarter-acre pond located on LSU
AgCenter property in St. Gabriel. In May 2021, the pond was
completely covered with salvinia and divided into control
(no weevils) and treated (inoculated with weevils) sections.
Sticky traps were arranged on 10 sampling stations at different heights to track weevil flight and trapped adults were
recorded every two weeks (Figure 3). Additionally, plant per-

A

formance and weevil densities were recorded over six months.
Plant performance, weevil density and adults trapped
were significantly different between the sampling stations.
Compared to the control, the weevil-treated section had
higher weevil density and trapped adults. The salvinia had
reduced biomass, mat thickness, normalized difference vegetation index (NDVI) and percent coverage. It had also sunk
after six months. This suggests that as weevils eat more of the
plant, adult weevil flight increases and giant salvinia performance decreases. Future laboratory studies will evaluate the
role of plant quality on flight.
In conclusion, these two studies will improve management strategies and release recommendations for state
agencies and private landowners in Louisiana. Our findings
indicate that increasing the number of release points and
show that when weevil feeding increases, weevil dispersal
increases. These results can help land managers clear waterbodies faster, hastening the return of wintering waterfowl,
and restoring the sportsman’s paradise.
Korey Pham is a research associate in the Department of Entomology. Christopher
Mudge is a research biologist with the U.S. Research and Development Center and
an adjunct professor in the School of Plant, Environmental and Soil Sciences. Hannah
Laville is a student worker, and Rodrigo Diaz is an associate professor, both in the
Department of Entomology.

B

Figure 2. Outdoor salvinia weevil release study conducted in summer and fall of 2021. A. Stock tanks filled with giant salvinia and inoculated with weevils. Photo
by Korey Pham. B. This diagram details the different weevil release patterns or treatments used in the study. At the top left is the control. The other tanks had
one or more release points.

A

B

Figure 3. A six-month outdoor study conducted in 2021 in St. Gabriel, Louisiana, studied weevil dispersal via flight. A. Sticky traps deployed at different heights
to quantify adult weevil flight. B. A drone image of the pond divided in half shows the gradient of weevil feeding and dispersal in August 2021. Photos by Korey
Pham
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The redbanded stink bug.
Photo by Jeffrey A. Davis

Invading Insects Impact

LOUISIANA SOYBEAN
Jeffrey A. Davis
Pests have always been a yield-limiting problem soybean producers have
faced in Louisiana. These pests can rob
soybean farmers of both quantity and
quality of grain. However, it was not
until 2000 that a new invasive species
arrived that significantly changed Louisiana soybean production forever.
Louisiana soybean growers have
historically battled a diverse insect pest
complex consisting primarily of native
stink bugs (Southern green, green and
brown stink bugs), three-cornered alfalfa hopper and bean leaf beetle. In addition, Lepidopteran defoliators, such as
green cloverworm, soybean looper and
12
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velvetbean caterpillar, are also serious
pests that don’t overwinter in Louisiana
but invade from southern Texas and
Florida every spring. However, these are
not invasive species. The federal government defines an invasive species as
nonnative to an ecosystem and whose
introduction causes economic and environmental harm.
Before 2000, the redbanded stink
bug had never been an economic threat
to Louisiana and was not found in the
Midsouth. However, since its arrival in
2000, the redbanded stink bug has rapidly spread across the state, reaching
all soybean growing areas by 2006. It is

now the dominant stink bug species in
Louisiana soybeans year after year, constituting 59% to 72% of the total species
found during the growing season. Thus,
each year, soybean producers treat up
to 95% of their soybean acreage for redbanded stink bug with a yield loss plus
cost of insecticide treatments reaching
$40 million.
What makes the redbanded stink
bug the most important stink bug pest
to Louisiana soybean? Its high tolerance
to insecticides with only a few products
providing sufficient control, its capacity
to cause greater damage to soybeans
than any other stink bug, and its quick

reproduction. Since its arrival, soybean
producers have increased their insecticide applications from one to two per
year to as much as three to five applications per year. Losses in soybean quality
and oil content have increased and
delayed maturity, a syndrome by which
the plants retain green leaves, green
stems or green pods when they reach
maturity, has also increased.
To combat this invasive stink bug,
LSU AgCenter entomologists have
studied the biology and behavior of the
redbanded stink bug, modified their
monitoring and action thresholds, and
recommended tank mixes of insecticides to better combat this pest while
monitoring for insecticide resistance.
This has resulted in a set of best management practices:
•

Monitor fields early (prior to pod
set) and often (every five days).

•

If redbanded stink bug numbers
reach 16 adults and/or nymphs per
100 sweeps, apply an insecticide
application immediately and rotate
modes of action to prevent resistance.

•

Resistance monitoring indicates
acephate applications of 0.5 pounds
per acre do not provide sufficient
control. Minimum applications of
acephate should be at 0.75 pounds
per acre.

•

The redbanded stink bug spends
time in the lower to mid soybean
canopy. To ensure insecticide applications reach this location, higher
spray volumes are recommended
with slower ground speed.

•

Spray only when necessary to conserve natural enemies.

•

Avoid susceptible soybean varieties.

The redbanded stink bug is not the
only invasive species threat to soybean.
The kudzu bug was initially discovered
in northeastern Georgia in 2009, then
moved through the southeast and
arrived in Louisiana in 2013. Range expansion appears to be facilitated by an
abundance of kudzu, a plant that covers
approximately 7 million acres in the
southern U.S. Like the redbanded stink
bug, the kudzu bug can reduce soybean
yields, though not to the same extent

as the redbanded stink bug. Within Louisiana, the kudzu bug is an occasional
minor problem that is easily controlled.
In fact, nature provides the best control through unfavorable temperatures
combined with Beauvaria bassiana, a
naturally occurring fungus that infects
insects.
To add to Louisiana soybean
farmers woes, another new invasive
stink bug found its way to Louisiana
in 2021. The brown marmorated stink
bug is a recently introduced pest from
eastern Asia and was first identified in
Pennsylvania in 2001. It has since spread
across the U.S., covering 42 states from
the east to west coasts. In June of 2021,
we confirmed a reproducing population
at a property in Iberville Parish. Unlike
the redbanded stink bug, the brown
marmorated stink bug can damage corn
and soybeans and feeds on numerous
vegetables and fruits. AgCenter ento-

mologists use pheromone traps to monitor populations and range expansion,
and many insecticide options are available for control.
AgCenter entomologists can protect soybeans from the next invading
species by maintaining a sustainable
soybean integrated pest management
program that uses biological, cultural,
physical and chemical tools to regulate
pest populations while minimizing
environmental risks and by generating
the necessary data on pest density,
impact, biology and control tactics.
Only through continued vigilance and
research can the AgCenter provide the
necessary information to predict and
manipulate pest population dynamics in
Louisiana soybean fields.
Jeffrey A. Davis is a professor in the Department of
Entomology.

Studying the redbanded stink bug involves comparing the usage and efficacy of sweep nets and drop
cloths in determining redbanded stink bug population densities in late-stage soybeans. Photo by Tyler
Towles
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Status and Latest Research on

MANAGING SOYBEAN RUST IN LOUISIANA

Trey Price, David Moseley, Guy B. Padgett and Zhi-Yuan Chen
Soybean rust, caused by the fungus Phakopsora
pachyrhizi, continues to be a potential threat to soybean production in Louisiana since its discovery in this country in 2004.
The prevalence of soybean rust in Louisiana depends on previous winter weather patterns. The disease can flare up after
consecutive mild winters, which allows the pathogen’s spores
from previous years to survive, multiply and cause widespread
infections. For example, in 2020, severe soybean rust disease
was observed in soybean fields at multiple locations in Louisiana in early August, and severe defoliation was observed
starting in early September, causing an estimated yield loss of
about 37% in our experimental fields at the Ben Hur Research
Station. The disease was so severe that soybean rust spores
were collectable using a hand-held vacuum. Soybean rust was
not an issue in 2021 because of several hard freeze events in
the early spring.

Figure 1. Foliar symptoms of soybean rust. Photo by Trey Price
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Soybean rust symptoms initiate in the lower canopy as
gray-green, tan to brown to reddish angular lesions restricted
by leaf veins (Figure 1). Spores resembling sand grains on the
undersides of leaves are visible with a hand lens. In severe situations, lesions may appear on petioles, pods and stems, and
significant premature defoliation may occur. There are limited
management options for soybean rust because of a lack of
genetic resistance in commercial varieties and because fungal
populations have the capacity to develop tolerance to fungicides from frequent applications. Therefore, a more integrated
approach to manage soybean rust has been adopted by LSU
AgCenter scientists including: evaluating genetic resistance,
fungicide efficacy, cultural practices and developing novel
ways to manage this disease.
LSU AgCenter scientists have been evaluating genetic
resistance, cultural practices and fungicides in tests conducted on LSU AgCenter research stations and on farms.
Varieties entered in the LSU AgCenter Official Variety Testing
program have been evaluated for genetic resistance when
rust was present, and fungicides were not applied. On the Ben
Hur Farm in Baton Rouge and Dean Lee Research Station in
Alexandria, two tests were planted at each location in the past
three years. One was treated with a fungicide and the other
was not. These trials provided information on the benefits of
genetic resistance and fungicide efficacy for managing rust.
Varieties varied in response to rust during 2020, and rust was
not present in 2019 and 2021. This information can be found
in the Soybean Variety Yields and Production Practices LSU
AgCenter publication.
In other tests, experimental and commercially available
fungicides were evaluated in the presence of naturally occurring diseases. Several commercial fungicide options were
found to be effective for managing this disease (Figure 2), and
recommendations can be found in the LSU AgCenter Plant
Disease Management Guide. Planting date tests were initiated
at Dean Lee in 2019 to evaluate the impact of this practice
on soybean diseases. Unfortunately, rust was not observed in
these tests. Research directed at managing soybean rust will
continue at multiple research stations and on farms in Louisiana.
In addition, LSU AgCenter scientists try to develop new
ways to manage this disease. For example, they are developing a double stranded RNA (dsRNA) based approach using
genes from the pathogen, similar to the mRNAs used in Moderna and Pfizer COVID-19 vaccines, to reduce the rust disease
incidence and severity. Significant reduction in rust infection
and disease severity under growth chamber and greenhouse

conditions have been achieved through spray application of
these dsRNAs (Figure 3). This new type of bio-pesticide has
the potential to manage multiple fungal, insect and nematode pests with high specificity and toxicity toward targeted
pathogens/pests and no toxicity or adverse effects to human
or any other non-targeted organisms as well as the natural
environment. This area of research could provide farmers
with safer and more sustainable ways to prevent losses while
reducing inputs and lessening environmental effects. In addition, this approach may effectively reduce the pathogen/

pest populations that are resistant to existing fungicides/pesticides, which can further enhance the effectiveness of current
pesticides and reduce production costs. Consequently, this
will increase the sustainability of soybean production in the
Midsouth and improve farmers’ profitability.
Trey Price is an associate professor at the Macon Ridge Research Station, Winnsboro,
Louisiana. David Moseley is an assistant professor and Guy B. Padgett is a professor,
both at the Dean Lee Research and Extension Center, Alexandria, Louisiana. Zhi-Yuan
Chen is a professor in the Department of Plant Pathology and Crop Physiology.

Figure 2. Nontreated (left) and fungicide-treated plot with severe soybean rust. Photo by Trey Price

H12 dsRNA

ATC dsRNA

CYP3 dsRNA

EV dsRNA (CK)

Figure 3. Reduction of soybean rust on soybean plants sprayed with double stranded RNA molecules (dsRNA) targeting key SR pathogen genes. Left: Soybean
plants in the growth chamber that were sprayed with different dsRNAs before inoculation with pathogen spores. Right: Soybean leaves showing different
degrees of reduction in disease severity in comparison to the control (nontreated, bottom right) two weeks after spraying with different dsRNA molecules and
fungal inoculation.
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Sterile reproductive structures on
soybean roots from previous seasons
infected with taproot decline.
Photo by Teddy Garcia-Aroca

Building a Framework for Managing an

EMERGING FUNGAL DISEASE OF SOYBEAN

Vinson P. Doyle, Teddy Garcia-Aroca, Trey Price and José E. Solórzano
Chestnuts roasting on an open
fire is an iconic image of an American
holiday many know through “The
Christmas Song,” recorded by Nat King
Cole. But roasted chestnuts had to be
conjured from the childhood memories
of songwriters Robert Wells and Mel
Tormé because by the time the song
was penned in 1945, the tree responsible for this sweet nut, the American
chestnut, was nearly eliminated from its
natural range in eastern North America.
The tree was wiped out by a fungus, Cryphonectria parasitica, which hitchhiked
on a shipment of plants to the United
States in 1904.
Emerging fungal diseases of crops
represent a major global biosecurity
threat. Emerging fungal pathogens
become established in new geographic
areas or on novel hosts to cause known
or never-before-seen symptoms. Global
trade and industrial agricultural practices are conducive to the emergence
16
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and spread of fungal diseases, but these
threats can emerge for many reasons.
Once established, emerging fungal diseases of crops can lead to yield losses,
cause instability in food prices, slow distribution and have cascading economic
impacts.
To mitigate loss, research efforts
focus on the need to identify the causal
agents, develop diagnostic tools to track
the pathogen, and understand the life
cycle of the pathogen and how it causes
disease. An emerging fungal disease of
soybeans in Louisiana is taproot decline,
and research at the LSU AgCenter has
already resulted in prospects for developing effective management strategies.

TAPROOT DECLINE CAUSED
BY FUNGUS

The cause of taproot decline was
long a mystery. The disease has been
observed over the past couple of de-

cades in the southern United States,
causing symptoms that are difficult to
distinguish from other known diseases,
chemical burns, nutrient deficiencies or
other biotic/abiotic factors. As disease
management strategies often depend
on the cause, not having a positive identification on the causal agent limited
the ability of plant pathologists and
agricultural consultants to provide recommendations to mitigate its impacts.
A collaborative group of researchers
in 2017 were finally able to determine
the causal agent was a fungus that had
never been described as a pathogen of
soybean, likely a novel species in the
genus Xylaria.
Xylaria is a group of closely related
fungi known as wood decomposers
(saprophytes) and producers of secondary metabolites with biological
activity against living organisms (plants,
fungi, bacteria, etc.). In the case of
taproot decline, the fungus colonizes

the roots and leads to interveinal chlorosis,
followed by necrosis (browning) on leaves
and necrosis on the main and lateral roots,
leaving behind a black, thin layer of fungal
cells on the outside of the roots and filling
the pith with fungal cells. The fungus is
also observed growing on crop debris, including corn and cotton, but only known as
a pathogen of soybeans. These observations
laid the groundwork for understanding this
pathogen.
Armed with fundamental knowledge
about Xylaria from studies on the biodiversity and biology of fungi, LSU AgCenter
researchers designed more targeted experiments to understand how this fungal disease emerged in Louisiana, how it is moving
across the landscape and how it might be
managed.

SIMILARITIES TO SUDDEN
DEATH SYNDROME IN
SOYBEANS

The knowledge that Xylaria typically
behaves as a saprophyte led to the discovery that this pathogen likely emerged
from a nonpathogenic population. Similarly,
knowledge that secondary metabolites are
produced by many species of Xylaria for
different purposes, including wood degradation and penetration of plant cells, and
the similarity of taproot decline symptoms
with another soybean disease, sudden death
syndrome, guided experiments to understand the mechanism by which the fungus
damages soybean tissue. Sudden death
syndrome is caused by fungal secondary
metabolites.
AgCenter experiments showed these
metabolites alone (absent any fungal cells)
can reproduce the symptoms of taproot decline. These metabolites were used to determine the variation among soybean cultivars,
including known susceptible and potentially
resistant cultivars identified by direct inoculation of the pathogen in greenhouse and
field experiments. The damage caused to
all the soybean cultivars was similar, suggesting no resistance. However, this effect
needs further investigation by reducing the
concentration of the secondary metabolites
produced by the pathogen, allowing for
plant responses to be evaluated against a
concentration that resembles the concentration found in the field.
AgCenter scientists are using knowledge
about the pathogen biology to develop

Federal and State Agencies Help Protect Local
Industries from Unwanted Pests and Diseases
Kenneth Gravois
Farming, nursery and ranching operations are often threatened by
newly introduced and unwanted insect pests or diseases. The origin of
these invasive threats can come from within the U.S. or from outside the
country. In a global economy, it is common for goods and services to cross
borders. Many introductions of new plant or animal diseases are brought
about simply by bringing in infected plants or items in small quantities
without realizing the threat. An innocent looking plant could become a
harmful weed or introduce a new disease.
The LSU AgCenter has breeding programs in many crops with the goal
of improving yield as well as pest and disease resistance. An example is the
sugarcane breeding program. In the late 1800s, new sugarcane varieties
were collected from around the world and brought to the Louisiana Sugar
Experiment Station in New Orleans for evaluation. New crop varieties are
often brought in to improve yields and reinvigorate industries. Unknowingly, a new disease, sugarcane mosaic, was brought into the local Louisiana
sugarcane industry. The new disease caused significant yield loss during the
1920s. However, there is a great benefit to obtaining new varieties either
for local production or for use within the breeding program to make new
crosses whose offspring may present greater value to the local industry.
New procedures were put into practice to introduce new varieties with
less risk. Today, federal and state agencies have primary missions to protect
the health and value of agriculture and local environments. At the federal
level, the U.S. Department of Agriculture Animal and Plant Health Inspection Service (APHIS) is the first line of defense. There are federal laws governing the importation of sugarcane (plants, cuttings, leaves, etc.) into the
U.S. New sugarcane varieties from overseas are brought into quarantine facilities in Maryland through a permitting process. The sugarcane plants are
grown in isolation greenhouses and a battery of disease tests and inspections for insect pests are performed. Once cleared through the 18-month
quarantine process, the new varieties are shipped to the research personnel
who requested the new germplasm.
APHIS has an office in each state that cooperates with officials from
the state agriculture departments. Procedures also govern the movement
of sugarcane among the sugarcane growing states. It is common for sugarcane varieties to move among the breeding programs of Louisiana and
Florida. To reduce the threat of an introduction of a new sugarcane disease,
insect pest or harmful weed, quarantine procedures are in place to reduce
the threat. Plants (or stalks) are first visually inspected for any disease. Next,
laboratory disease tests are conducted by plant pathologists to determine
the presence of any disease. Prior to being sent, sugarcane stalks are submerged in hot water to destroy those diseases or insect pests that are controlled by heat. When the varieties are received at the point of destination,
each is germinated in isolation or quarantine greenhouses, observed for the
presence of disease or insects, and again checked with laboratory detection
methods. The process is rigorous but necessary to ensure safety.
These same principles apply to all farming, nursery and ranching operations. Before ordering a plant or animal online from another country or even
another state, please check the quarantine laws by contacting the Louisiana
Department of Agriculture and Forestry. The process may be tedious but
necessary and vitally important to the agriculture economy.
Kenneth Gravois is the LSU AgCenter sugarcane specialist.
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management strategies and build the
framework for future research. The discovery of the specific molecules responsible for disease development and their
bioactivity against other microorganisms is already helping in understanding
the factors that increase disease prevalence.
Current management strategies
include crop rotation on a yearly basis.
Rotating with corn, cotton, grain sorghum, rice, sweet potato and sugarcane
is recommended, but their debris are
known reservoirs of the pathogen. Further research is needed to determine
potential impacts of this pathogen to
cotton. The impact of infected debris
from season to season can be reduced
by tilling the fields with a history of the

disease, either at the end of the season
or before establishment of the new
crop. The search for resistant cultivars
continues, more specifically based on
finding resistance against secondary
metabolites produced by the pathogen.
But there are cultivars available that
have exhibited potential resistance in
greenhouse and field experiments. Seed
treatment and in-furrow, at-planting
fungicides are under investigation as a
potential management option.
Vinson P. Doyle is an associate professor in the
Department of Plant Pathology and Crop Physiology.
Trey Price is an associate professor at the Macon Ridge
Research Station, Winnsboro, Louisiana. Both Teddy
Garcia-Aroca and José E. Solórzano are former graduate
assistants in the Department of Plant Pathology and
Crop Physiology.

Foliar symptom associated with taproot decline of soybeans. Photo by Teddy
Garcia-Aroca
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Sterile reproductive structures of taproot decline
are found on corn debris. Photo by Teddy GarciaAroca

Soybean roots infected with taproot decline are covered by charcoal-like
fungal tissue. Photo by Teddy Garcia-Aroca

WHITE SPOT SYNDROME VIRUS
in Louisiana Crawfish

Greg Lutz
Production of farm-raised crawfish in Louisiana continues
to grow in acreage and value. In 2019, the farm-gate value
was approximately $252 million, with an additional added
value of $170 million through processing and marketing.
Additional economic multipliers via support industries across
Louisiana are also significant. Some 1,850 farm operations
scattered over approximately 250,000 acres in 31 parishes
provide an estimated 5,500 jobs in production, processing
and support industries. Crawfish production is also an important economic option for Louisiana rice producers, often
making a difference between profit and loss for many farm
operations in years when rice prices are less than favorable.
Originally described in shrimp farms in Thailand in 1992,
white spot syndrome virus has been a problem in Louisiana
crawfish ponds since it was first confirmed in the state in
2007. Cases have been reported in farmed crawfish every year
since, usually in March or early April. Although white spot
syndrome is technically a virus, it affects only crustaceans. It
cannot infect people or other animals.
Typical signs of a white spot syndrome outbreak are a
drastic drop in catch over just a few days. Most of the medium-sized and large crawfish die but small crawfish continue acting normally. Dead crawfish are often seen floating
throughout the pond or windblown along the levees. Large
crawfish that aren’t dead are usually slow-moving and uncoordinated. Estimates of the total impacted acreage peaked
during the 2016–2017 season, ranging as high as 40,000 acres.
When a pond “breaks” with white spot syndrome, the
producer faces severe economic loss. Factors that trigger
these outbreaks have never been well understood, despite
numerous documented cases. But with funding from the
Louisiana Crawfish Promotion and Research Board, AgCenter
researchers have collaborated with colleagues in the LSU
School of Veterinary Medicine to determine several factors
influencing crawfish susceptibility to the virus. These findings
will result in additional management recommendations for
producers.

SIZE INFLUENCE ON MORTALITY

Small (12.9 gram), medium (24.5 gram) and large (35.1
gram) crawfish were dosed with the same concentrations of
viral particles to investigate effects of size on infection and
survival. Results indicated no difference in mortality patterns
among size groups. Consumption of infected tissue is a typical route of white spot syndrome spread in crustaceans, and

results support the theory that when a crawfish dies from the
virus, large crawfish eat it and become infected, while small
crawfish avoid interacting with larger ones and so remain
uninfected.

GENETICS OF RESISTANCE

In laboratory trials, a number of crawfish survived virus
concentrations that killed other test animals. These survivors
were housed in indoor tanks and, as they matured, males
were introduced into female holding tanks for mating. Females were placed in artificial burrows with mud and water
and maintained in the dark at 81 degrees Fahrenheit to mimic
summertime conditions in natural burrows. Hatchlings from
resistant parents were stocked into outdoor tanks with soil,
rice plants and virus-free pond water. After five months, offspring of resistant and control animals were brought back
to the lab and injected with known concentrations of virus.
There were no significant differences in survival between the
groups, suggesting that resistance to the virus is not transmitted from a survivor to its offspring. This finding will help
producers make decisions in how to manage surviving populations and crop rotations in impacted ponds.

TEMPERATURE AND INFECTION

Infection studies at 68 F, 77 F and 89 F indicated that
the middle temperature resulted in more rapid mortality.
The upper and lower temperatures eventually saw the same
cumulative mortality, but crawfish were much slower in
dying. These results help explain why white spot syndrome
outbreaks are usually observed in March and April. Infected
crawfish die more quickly at intermediate temperatures, and
as they are eaten the disease spreads much more rapidly
through the population. Follow-up research will focus on
water depth management to minimize the time crawfish are
exposed to this temperature-related window of susceptibility
(for example, maintaining deeper depths up to the time when
water temperatures reach the mid-70s, followed rapidly by
shallower depths to speed up warming trends).
Greg Lutz is a professor in the School of Renewable Natural Resources and an
aquaculture specialist with Louisiana Sea Grant.
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Birds provide some beneficial control to a northeast
Louisiana rice field infested with fall armyworms.
Photo by Hank Jones

AN ARMY ON THE MOVE:

Farmers, Entomologists Battle Fall Armyworm in 2021
Tyler Towles, Blake Wilson, Michael Stout and Fangneng Huang
The 2021 crop growing season presented many challenges for Louisiana producers, but none as remarkable as the
fall armyworm (Spodoptera frugiperda) infestations that occurred beginning in late June and extending through August.
Although the fall armyworm has been a major pest of maize
and other crops across North and South America for many
years, problems with this pest were more severe and widespread in 2021 than almost any other year in memory. In addition, over the past five years, the fall armyworm has invaded
virtually the entire continent of Africa and much of India and
southeast Asia. Thus, this insect now represents a major threat
to global food security.
Female moths of this pest species lay egg masses, which
can include hundreds of eggs, and each female can lay multiple egg masses, meaning that one adult female could potentially lay thousands of eggs. The landscape could theoretically
be infested overnight assuming suitable hosts are present.
Identification of the larval form can be challenging during
early growth stages but becomes much easier as growth progresses. Most often, fall armyworm larvae are identified by the
inverted “Y” between the eyes on the head capsule (Figure 1).
One factor leading to the fall armyworm being a major
issue in 2021 is the timing at which the pest arrived in Louisiana. The fall armyworm is a tropical species that overwinters
in southern Texas and Florida, meaning that migration must
20

Louisiana Agriculture, Winter 2022

occur before the species arrives in Louisiana. Typically, following the first spring generation further south, migration
northward begins, leading to the fall armyworm reaching Louisiana well after crop establishment. However, in 2021, the fall
armyworm showed up earlier than expected. This led to many
issues in crops including rice, soybean, sugarcane and forages.
Bt cotton varieties and Bt corn hybrids, which are genetically
engineered to be resistant to insect pests, are widely adopted
across the state and play a major role in controlling fall armyworms; therefore, the species did not cause noteworthy
impacts on the two crops. While it is difficult to accurately
explain the unusually early arrival of fall armyworms in 2021,
it may be due to warmer temperatures and timely spring rains
in southern Texas that bolstered the insect populations.
Two host strains of fall armyworms exist — the rice strain
and the corn strain. These strains are genetically similar, but
host feeding preferences vary between the two. The rice
strain prefers grasses including rice, johnsongrass and bermudagrass. In contrast, the corn strain prefers hosts including
corn, grain sorghum and cotton. Historically, the rice strain
has been controlled effectively using pyrethroids, which are
cheap and widely available. However, the corn strain has
developed resistance to the pyrethroid insecticide class, requiring substantially more expensive chemical control measures to achieve acceptable control.

Sugarcane is not a preferred host for fall armyworms, but
infestation of sugarcane by fall armyworms is not uncommon.
Infestations most often occur in newly emerged plant cane in
the late summer or early fall (Figure 2). This feeding is rarely
considered to be economically important because fall growth
is often killed back by winter freezes. Typically, when fall armyworms start to reach high population levels in Louisiana
in early summer, sugarcane plants are entering the grand
growth phase and are much less susceptible to feeding. Due
to the early arrival of the pest in 2021, infestations occurred
in April when other crop hosts including rice and corn were
being planted. Most sugarcane producers opted out of insecticidal applications to avoid decimating beneficial insect populations. However, insecticidal applications were warranted in
some situations.
Pastures and turfgrasses were also heavily infested by fall
armyworm in 2021. Entomologists received calls from forage
producers that pyrethroids were not providing satisfactory
control, unlike as in previous years. Many producers needed
follow-up insecticide applications to achieve acceptable control in pastures leading to increased inputs and decreased
profits. It is unclear if inadequate control is a result of pyrethroid resistance development in the rice strain or a combination of the two strains occurring concurrently.
Soybean acreage in Louisiana was similarly affected by
intense fall armyworm pressure in 2021. Soybeans planted
during the recommended planting window experienced
heavy defoliation in some areas, while soybeans planted late
due to poor planting conditions and excessive rain were eaten
as they emerged from the soil (Figure 3). Fall armyworms
began showing up before soybean podworm (Helicoverpa
zea) and soybean loopers (Pseudoplusia includens), which are
common yield-limiting pests in soybeans. One major factor
that made fall armyworms a challenge in soybeans is that they
typically do not reach treatable levels in most cases. However,
in 2021, many producers’ insect control budgets were significantly impacted before the arrival of more consistently damaging pests because unexpected additional applications were
needed beforehand for fall armyworms.
Rice acreage in the southern portion of the state was
largely unscathed by fall armyworm populations mainly because the Dermacor X-100 seed treatment, which is used to
control the rice water weevil (Lissorhoptrus oryzophilus), also
provides good control of the armyworms. Damaging infestations did occur in nontreated rice planted in midsummer
to serve as forage in crawfish ponds. Unfortunately, control
options that are safe for crawfish are limited, so little could be
done to manage these infestations. However, portions of rice
acreage in northeast Louisiana were significantly affected by
the pest due to the lack of the Dermacor seed treatment.
Upon receiving complaints of pyrethroid failures for fall
armyworm control across various crops, foliar insecticide trials
were deployed in infested soybean fields to test the efficacy
of various products against the pest. Collections of fall armyworms were made from the Macon Ridge Research Station,
in Winnsboro, Louisiana, and sent to the U.S. Department of
Agriculture for strain identification. The collected larvae were
identified as the rice strain. Pyrethroid insecticides providing

seemingly inconsistent results ultimately led LSU AgCenter
entomologists to seek emergency exemptions for alternative
control options.
Tyler Towles is an assistant professor at the Macon Ridge Research Station, Winnsboro,
Louisiana. Blake Wilson is an assistant professor at the Sugar Research Station, St.
Gabriel, Louisiana. Fangneng Huang is a professor, and Michael Stout is a professor
and head, both in the Department of Entomology.

Figure 1. The inverted “Y” on the head capsule is one key characteristic used
for identification of the fall armyworm. Photo by Blake Wilson

Figure 2. Late-stage fall armyworms defoliated sugarcane acreage in southern
Louisiana. Photo by Blake Wilson

Figure 3. Late planted seedling soybeans were eaten down to soil level by fall
armyworms moving off grass hosts that occurred alongside the crop. Photo by
Hank Jones
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Mitigating the Impact of

INVASIVE APPLE SNAILS

in Rice and Crawfish Production Systems
Julian M. Lucero and Blake E. Wilson
The apple snail, Pomacea maculata, is a global invasive rice pest.
Within the past decade, the apple
snail has established itself in Louisiana but has only recently begun
infesting rice farms in the southwestern region. Adult snails have
large brown-green or gold shells
and lay large pink egg masses. Their
fast-reproductive rate and voracious
appetite allow the snails to reach
high population densities in natural
bodies of water as well as in rice and
crawfish ponds. The snails are so
disruptive to crawfish trapping that
some ponds have been drained early
and fishing terminated. Initial observation suggested impacts to rice
production in Louisiana would be
minimal, but more recent evidence
suggests water-seeded rice, approximately 15% of the state’s acreage,
can be devastated if high snail populations are present at planting. Because of the potential of apple snails
to become pests, it is important to
determine the locality of apple snails
in Louisiana and study their expansion into rice and crawfish production systems.
Rice and crawfish ponds surrounding natural waterways —
including the Mermentau River,
Vermilion River and Bayou Lacassine
in Iberia, Vermilion, Jefferson Davis,
Lafayette, Cameron and Acadia
parishes — are known to harbor
apple snails. These ponds have been
monitored for the presence of apple
snails since 2018. Spatial analysis
with ArcGIS mapping software is
being used to map current data, and
22
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this data is then used to extrapolate
future expansion. To date, expansion into new farms has only been
detected at 11 sites across the study
area, a relatively low rate of expansion for invasive species.
Irrigation with well water rather
than surface water is thought to be
the primary factor preventing introduction into new ponds. Severe
weather events such as floods and
hurricanes can create opportunities
for the snails to expand into new
areas. Some of the newly invaded
farms were discovered following
Hurricane Laura in 2020. Fortunately,
for now, it appears that establishment of the snails across the rice and
crawfish production region will be a
relatively gradual process. Once the
snails become established, getting
them under control poses another
challenge.
Toxicity assays investigating potential chemical controls are being
conducted on the LSU Baton Rouge
campus as well as at the crawfish
laboratory at the Rice Research
Station South Farm in Crowley, Louisiana. The aim of these studies is to
identify chemicals that are highly
toxic to snails but safe for crawfish.
Insecticides are frequently highly
toxic to crawfish because insects and
crustaceans are both arthropods
and closely related. Apple snails,
however, are mollusks and can be
targeted with different chemicals
(known as molluscicides), which may
be less toxic to crawfish.
One chemical that has been
identified as a potential solution is

copper sulfate. Laboratory assays
revealed that rates that cause high
mortality of snails did not have any
effect on adult crawfish. Research
into nonlethal effects on crawfish,
such as reduced growth or feeding,
is needed before the product can be
used commercially, however.
Other research is examining
chemical control of apple snail
eggs. Preliminary results suggest
solutions of inexpensive and widely
available crop oil can greatly reduce
egg hatch rates. Heavily infested
ponds may see thousands of new
egg masses laid nightly, however,
so spraying for eggs on a large scale
may not be practical.
As rice and crawfish producers
continue to struggle to manage
this invasive pest, LSU AgCenter
researchers are looking for solutions.
It is unlikely any silver bullet that can
stop the snails in their tracks will be
identified, but preliminary findings
suggest some relief may be coming.
Slowing the spread of these snails
is critical to mitigating their impact.
Farmers and boaters alike are encouraged to check equipment for
apple snails and snail eggs before
moving it between locations. It is
important that people contact the
local LSU AgCenter extension office
to report expansion of apple snails
into new rice and crawfish ponds to
assist this research.
Julian M. Lucero is a graduate research assistant
in the Department of Entomology, and Blake E.
Wilson is an assistant professor and field crops
entomologist at the Sugar Research Station, St.
Gabriel, Louisiana.

A large apple snail
in the entrance of
a crawfish trap.
Photo by Mark Shirley
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Proactive Research to Mitigate the Impact of the

INVASIVE MEXICAN RICE BORER

James M. Villegas and Blake E. Wilson
The invasive Mexican rice borer (Eoreuma loftini) has become increasingly problematic in Louisiana in recent years
and threatens both rice and sugarcane, the two most important crops in the southern part of the state. Adult moths
lay eggs on grasses, and larvae feed internally within stems
hindering plant growth and damaging crop yields (Figure 1).
Fortunately, the threat to Louisiana’s agriculture was identified before the pests’ arrival, and proactive research began
in Texas as early as 2000 to examine the pest’s ecology and
identify potential management strategies. Now that the pest
has become established in much of the southwest and central
regions of the state, that research is being refined, adapted
and applied to help provide pest management solutions that
can mitigate its impact.

MEXICAN RICE BORER RANGE EXPANSION

Since this insect pest was first detected in southwest Louisiana in Calcasieu Parish in 2008, its expansion into the state
has been monitored through the use of pheromone-baited
traps. This program detects Mexican rice borer expansion
before infestations can be observed in the field. Over the past
13 years, the pest's range has steadily advanced eastward
and northward into the state. Most recently, the Mexican rice
borer was found in Rapides and Avoyelles parishes (Figure 2).
This is the farthest north the pest has been observed in Louisiana. These new detections mark the first major expansion
since the Mexican rice borer was found in the Bayou Teche
sugarcane production region in 2018.
To date, this pest has been detected across 16 parishes,
and continued range expansion is expected in the coming
years. Although there is not much that can be done to halt
the spread of the Mexican rice borer, some steps can be taken
to prevent human-aided introductions into new regions. Potentially infested seed cane or other grass materials should
not be moved into areas where this pest does not yet occur.

A

PEST STATUS IN RICE

The Mexican rice borer has become firmly established
in the rice production areas in southwest Louisiana, where it
now occurs at high population densities. Rice plants infested
with larvae often have blanked panicles called “whiteheads”
(Figure 3). The incidence of whiteheads at the AgCenter’s H.
Rouse Caffey Rice Research Station in Crowley has increased
more than 10-fold since 2015. Yield losses in rice planted
within the recommended planting window of March 15 to
April 15 are relatively minimal, but yield losses can reach 10%
to 15% or greater in late-planted rice. Mexican rice borer control can be achieved with the application of chlorantraniliprole seed treatments that are applied primarily for rice water
weevils. Some rice varieties possess resistance to stem borers
and experience low injury levels. Ongoing research is aiming
to reduce reliance on chemical controls to enhance the sustainability of rice production.

PEST STATUS IN SUGARCANE

The Mexican rice borer is a devastating pest of sugarcane
in south Texas where yield losses of greater than 40% and
even total crop loss have been reported. However, the pest is
not anticipated to reach such damaging levels here because
of greater levels of rainfall. Low numbers of Mexican rice

B

Figure 1. Mexican rice borer, Eoreuma loftini, larva (a) and adult (b). Photos by
Bruce Schultz (a) and Anna Meszaros (b)
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When transporting infested sugarcane to the mills during
harvest, avoid overfilling wagons that may drop billets along
the highways.

Louisiana Agriculture, Winter 2022

Figure 2. Mexican rice borer range expansion determined through
pheromone trap monitoring program from 2008-2021.

borers have been infesting sugarcane in the westernmost Louisiana
sugarcane production regions since
2012. The species has been the predominant borer in Vermilion Parish
since 2019 and potentially damaging
infestations are frequently observed.
In 2020, Mexican rice borer infestations requiring insecticidal control
were detected across substantial
sugarcane acreage in Vermilion, Lafayette, St. Landry and Rapides parishes. Fortunately, crop consultants
have been managing a similar pest,
the sugarcane borer, for decades and
nearly every acre of sugarcane in
the state is scouted for infestations
throughout the summer. Ongoing
research is examining varietal resistance, chemical control and scouting
strategies to mitigate the impact of
the Mexican rice borer as the pest
continues to expand toward key
sugarcane producing regions along
the Mississippi River and Bayou Lafourche.

FUTURE RESEARCH

AgCenter entomologists have
received U.S. Department of Agriculture funding for a multiyear study of
the Mexican rice borer population
genetics beginning in 2022. This
project will examine genetic changes
that have occurred as the species
spread from Mexico, across Texas and
into Louisiana. The project also aims
to identify the source of a population
that was introduced into Florida in
2012 and determine changes in cold
tolerance that have occurred as the
species moved northward.
James M. Villegas is a research associate in the
Department of Entomology, and Blake E. Wilson is
an assistant professor and field crops entomologist
at the Sugar Research Station, St. Gabriel, Louisiana.

Figure 3. Mexican rice borer injury to rice
includes blanked panicles called whiteheads,
resulting from larval tunneling inside stems.
Photo by Blake E. Wilson
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Understanding Foraging Behavior of the

FORMOSAN SUBTERRANEAN TERMITE

Arjun Khadka, Steven Richardson and Qian “Karen” Sun
The Formosan subterranean termite, Coptotermes formosanus, is a
highly destructive pest and an invasive
species to the United States. In Louisiana, this termite was first reported in
Lake Charles and New Orleans in the
1960s. Since then, it has spread to 42
parishes (Figure 1). Because the Formosan subterranean termite has a larger
colony size than the native subterranean termites, more damage is incurred
in less time by this species. Each year, $1
billion nationally is funneled into control of this pest and repair of damaged
structures. Foraging behavior, such as
searching for food, is essential for the
survival of termite colonies, and this
behavior plays a critical role in structural
damage and economic loss. The comprehensive understanding of foraging
behavior is an integrative component of
termite management.
Subterranean termites nest underground and construct extensive tunnels
in soil to search for cellulose-based
food sources, including decaying logs,
wooden structures and trees. Termites
are social insects that live in highly organized colonies. Workers constitute
the bulk of the colony, and they are
responsible for tunneling, food collection and feeding other colony members,
including the reproductives (the queens
and kings), brood and soldiers. The
foraging range of a Formosan subterranean colony may extend to 300 feet.
Foraging is a collective effort and a complex process, and this behavior is influenced by a variety of social conditions
and environmental factors. A larger
colony constructs exploratory tunnels
more efficiently. Once food is encountered, workers lay a scent trail, known
as the trail pheromone, to recruit more
colony members for food collection.
Subterranean termites are attracted to
moisture in soil, but they are deterred
26
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by predators, which are mainly ants.
In addition, food deprivation is a
LSU AgCenter researchers are instimulating factor for foraging in the
vestigating how environmental factors,
Formosan subterranean termite. When
such as humidity, moisture and food
termites were starved for one day,
availability, affect the survival and
they tunneled more extensively and
foraging behavior of the Formosan
consumed more food, while starvation
subterranean termites. Desiccation is
for a longer time (seven days) did not
an important environmental stressor,
promote foraging activity. Using terand substrate moisture either from soil
mites collected from Baton Rouge and
or food is required for the survival and
New Orleans (Figure 3), more research
foraging activity of these termites. Reis being conducted to determine the
search findings showed that, without
molecular mechanisms of foraging
substrate moisture, workers and solbehavior. Based on previous studies in
diers died of desiccation under 15%
fruit flies and honeybees, AgCenter scirelative humidity within a day and did
entists have identified a foraging gene
not survive for more than two weeks
in the Formosan subterranean termite.
under 98% relative humidity. AgCenter
This gene is highly conserved in animals
scientists further examined the effects
and is a known regulator of foraging
of different soil moisture contents on
behavior in many insects. Future studies
termite survival, tunneling and feeding
on foraging and other genes involved
activity. An experiment was performed
in foraging behavior will reveal new
using a planar arena filled with sand
molecular targets that may aid in de(Figure 2), where termites were kept for
veloping novel termite management
28 days under six moisture regimes, 0%, tactics.
1%, 5%, 15%, 25% and 30%. The results
showed that no tunneling or feeding ac- Arjun Khadka and Steven Richardson are graduate
tivity was performed when the sand was students, and Qian “Karen” Sun is an assistant professor
in the Department of Entomology.
completely dry (0% moisture). Termites were able to
initiate tunneling activity at
1% moisture, but a minimum
of 5% moisture was required
for their survival and food
consumption. Foraging activities in sand were optimal at
15% and 25% moisture. The
findings highlighted the importance of soil moisture for
subterranean termite activity.
Homeowners are advised to
eliminate moisture problems
around their structures, such
as fixing dripping faucets
outdoors and repairing leaks
in the roof or pipes, to prevent subterranean termite
Figure 1. Known distribution (purple) of Formosan subterranean
infestation.
termite in 42 parishes of Louisiana as of 2021.

Figure 2. A planar arena showing tunneling and feeding
activity of termites. Inner dimension of the arena is 10 by
10 by 0.2 centimeters. The arena is filled with moist sand,
and 50 termites are introduced. Filter paper is placed at
the lower left corner as a food source for termites. Photo
by Arjun Khadka

Figure 3. Arjun Khadka, doctoral student in the
Department of Entomology, collects termites using
cardboard traps at the Bluebonnet Swamp Nature
Center, Baton Rouge. Photo by Justice Rougeau
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Dynamics of Gut Symbionts in

TERMITE KINGS AND QUEENS
During Early Colony Development

Junyan Chen, Garima Setia, Qian Sun and Claudia Husseneder
Louisianians are very familiar with the Formosan subterranean termite (Coptotermes formosanus). Formosan termites attack trees and crops and damage
structural wood. The yearly cost for Formosan termite control and damage is $500
million in Louisiana alone.
Termites are social insects. They live in colonies characterized by a division of
labor. A mature Formosan subterranean termite colony contains queens and kings
that produce offspring, soldiers for colony defense and workers for building, foraging and brood care. Flying termites (alates) are produced between April and July
(Figure A). They disperse to establish new colonies and become kings and queens.
After swarming, alates shed their wings and find a partner by running in tandem.
The pair finds a nest site underground, mates and produces their first brood. The
new king and queen do not forage, but they raise the first workers using their own
fat reserves until the workers are old enough to forage and take care of the brood.
The diet of Formosan subterranean termites consists of wood, which is low in
nutrients and difficult to digest. The workers forage and feed the colony and have
a complex community of gut symbionts, which are microorganisms that live in the
termite gut for mutual benefit. These symbionts include five species of protozoa
and hundreds of bacteria species. Protozoa and bacteria are both types of single-celled organisms. Termites will starve to death without these microorganisms,
which are vital for extracting nutrients from wood. Interestingly, some bacteria are
internal symbionts of protozoa, which in turn, are symbionts of Formosan subterranean termites.
The initial colony development is the most critical phase in the entire life cycle
of the colony. The growth of the new colony is dependent on the resources that the
colony founders invest in the first offspring. Because symbionts are vital for the termite colony, swarming alates have to pack essential protozoa and bacteria into their
guts before they disperse to found a new colony. The pair feeds their first brood of
workers with that “starter culture” of their own microorganisms.
Researchers from the LSU AgCenter entomology department set out to study
how the abundance of protozoa and their bacteria symbionts changes in the early
stages of colony development. In May 2021, alates were collected from swarms in
Baton Rouge and New Orleans (Day 0). At Day 2, a total of 126 pairs were picked
to raise new colonies in the lab. The first eggs were observed in 10-to-15-day-old
colonies (Figure A). Larvae with short antennae and small white bodies hatched
around Day 20. Larvae developed into eight to 15 workers per colony around Day
30 and one to three soldiers around Day 70. During each of these milestones of
early colony development, reproductive pairs were sacrificed to assess numbers of
the largest protozoa species (Pseudotrichonympha grassii) by counting them under
a microscope. Their internal bacteria symbiont Candidatus Azobacteroides pseudotrichonymphae (CAP) was enumerated by sequencing a bacteria specific marker gene.
Pseudotrichonympha grassii (Figure B) plays a major role in wood digestion, and CAP
is responsible for capturing nitrogen from air. Nitrogen cannot be derived from a
wood diet, but it is important for protein synthesis.
The P. grassii numbers in kings and queens increased 10- to 30-fold over the
first 40 days of the new colony, followed by a rapid decrease when the first genera28
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Day 0 –
Alate

Day 2 –
Tandem
running
pair

Day 10 –
15 – Eggs
layed

Day 15-20 –
Larvae
hatched

Day 30 –
40 – First
workers

Figure A. Stages of early termite development:
Winged termite alates of the Formosan
subterranean termite were collected from the
field (Day 0); Male and female alates break off their
wings before forming a pair that runs in tandem
to find a nest site (Day 2); First termite eggs were
observed between Day 10-15 in lab colonies;
Around Day 15-20, the white and semi-translucent
larvae hatched; Around Day 30-40, workers were
observed in the lab colonies recognizable by their
developed mandibles (mouthpart).

tion of workers emerged. The number
of CAP bacteria followed this trend as
expected since these bacteria are internal symbionts of the protozoa. They
represented less than 10% of bacteria
in young pairs at Day 2; however, CAP
bacteria proportion in pairs increased
to around 40% in 40 days before declining toward day 70. During these
early stages of colony development,
CAP was the dominant bacteria species in all kings and queens. (Two
graphs illustrating these changes are
in the online version of the winter
2022 issue of Louisiana Agriculture at
www.LSUAgCenter.com.)
The decline of protozoa and CAP
bacteria in reproductives (the queens
and kings) with the emergence of the
worker caste signals the transition
from internal to external colony nutrition. During early colony development, the founder pairs are the sole
source of nutrition for the offspring.
After workers emerge, they receive
symbionts from the parents to cultivate in their own guts and they become the caste specialized for foraging
and feeding the colony.
This study is expected to lay the
groundwork for further investigation into the three-way relationship
between termite hosts, the wood-digesting protozoa in the termite gut
and their internal bacterial symbionts.
This research might lead in the future
to novel termite control methods by
disrupting the balance of key microorganisms in the termite gut.
Junyan Chen is a doctoral candidate student, Garima
Setia is a Master of Science graduate student, Qian
“Karen” Sun is an assistant professor and Claudia
Husseneder is a professor and adviser for Chen and
Setia in the Department of Entomology.

Figure B1. The whole
termite gut has been
extracted, and the hind gut
was pricked by a dissecting
needle (viewed under 10X
magnification).

Figure B2. Protozoa leak
from the pricked hind
gut (viewed under 100X
magnification)

Figure B3. P. grassii protozoa
under 400X magnification.

Figure B. Termite gut and protozoa as seen under a microscope. The whole gut was pulled out from the
body of kings and queens and examined under the microscope at different magnifications.
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More than 900,000 wild pigs live in Louisiana, causing damage to farms and forests. They
are now found in every parish, when 40 years ago they were confined to two regions of the
state, according to the Louisiana Department of Wildlife and Fisheries.
Photo by Johnny Morgan

Lethal Bait May Lead to Solution of

LOUISIANA’S FERAL PIG PROBLEM
Kyle Peveto
In every parish of Louisiana, groups of feral pigs roam the
countryside.
The packs of pigs, called sounders, are extraordinarily
destructive. They devour crops, dig up trees and eat food that
other animals depend upon for survival.
“They’re omnivores,” said Dr. Jim LaCour, state wildlife
veterinarian with the Louisiana Department of Wildlife and
Fisheries. “They’ll eat anything with a calorie.”
The Louisiana Department of Wildlife and Fisheries
estimates the state’s population of feral pigs at more than
900,000. There could be as many as 9 million in the United
States, according to the U.S. Department of Agriculture.
Hunters can shoot feral pigs all year. Landowners and
agricultural producers build traps and pens to catch them. Yet
the pigs’ numbers continue to grow.
A lethal pig bait designed by LSU AgCenter researchers
and LSU chemists could be one answer to the proliferation
of feral pigs. Over the past eight years, Glen Gentry, a reproductive physiologist with the AgCenter, has led the research
and development of the baits, which are small rubbery balls
packed with sodium nitrite, a compound often used as a food
30
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additive that is lethal to pigs in the correct dosage.
“It will be a valuable tool once everything gets straight
and perfected,” LaCour said.

HISTORY OF FERAL PIGS

Feral pigs have not always been a destructive force in
Louisiana. An expedition led by Spanish explorer Hernando
de Soto introduced pigs to the Americas in 1539, according to
the U.S Department of Agriculture.
On the frontier for centuries after, settlers often allowed
their pigs to roam freely and fatten up on acorns and other
nutrition available in the forests and grasslands before
rounding them up and slaughtering them. These pigs reproduced, and their populations grew.
For years, wild pigs lived in isolated regions of Louisiana,
LaCour said. They thrived around Catahoula Lake in central
Louisiana and in the Pearl River basin in the southeast. Then,
in the 1980s and ’90s, hunters transported wild pigs to other
regions of the state to have more areas to hunt them, LaCour
said.

“They are our most reproductively efficient large animal,
basically,” LaCour said. “They bred and their populations grew
exponentially, and they have kind of taken over the landscape. They’re in all 64 parishes.”
They also carry several diseases, including swine brucellosis, which can be transmitted to humans. Packs of pigs eat
turkey eggs and dig up seedlings, which hurts forests. In rare
cases they have used their tusks to kill cattle, LaCour said.
Feral pigs root and dig wherever they go, causing erosion
and damage to crops. Shaun Tanger, a former AgCenter economist, estimated in 2016 that feral hogs caused at least $74
million in damage to Louisiana farms.
“There's a smorgasbord of stuff that the pigs can eat in
Louisiana,” said Gentry, who is the director of the AgCenter
Central Research Station in Baton Rouge and coordinator of
the Bob R. Jones-Idlewild Research Station in Clinton, where
much of the feral swine research takes place.
LaCour and Gentry often compare feral pigs to rats and
label the swine problem an infestation. Sows can have two
litters of piglets a year, and they average six piglets per litter,
LaCour said. According to studies of feral pig management,
to maintain a steady number of feral pigs, 70% to 75% of the
population must be killed annually.
Louisiana hunters regularly kill 200,000 to 250,000 a year,
LDFW surveys find. Hunting alone cannot control the population, LaCour said.

DEVELOPING THE BAIT

Nine years ago, as the feral pig problem grew, the AgCenter received grant money from the Pennington Family
Foundation to study ways to control the population, and
Gentry was chosen to lead the research. Additional funding
came from the Louisiana Soybean and Grain Research and
Promotion Board. While developing a method to control pigs,
the team also bought traps, placed them on landowners’
properties and caught pigs for research.
Research led the team to sodium nitrite, a food additive
used to cure meats. However, it can become lethal to animals
in the right doses.
The feral hog team developed a bait made of menhaden
fish that pigs would readily eat and found ways to pack the
fish with sodium nitrite. Simultaneously, they worked on ways
to deliver lethal bait only to pigs and not deer and other animals.
They developed a system using wildlife feeders that
dispense corn and game cameras linked to cellphones. Landowners can receive photographic evidence that pigs are
eating the corn from the feeders, then they can trigger the
release of sodium nitrite baits to kill the pigs.
“They will consume our baits over the corn,” Gentry said.
“They prefer the baits, so they eat the baits.”
At first the team struggled with ways to place the sodium
nitrite in a capsule within the fish, Gentry said. Then Gentry
reached out to the LSU Department of Chemistry for help.
John Pojman, the chair of the department, put his lab’s scientists onto the problem. They found that sodium nitrite did not
have to be encapsulated within the bait.

“The problem was that sodium nitrite will break down
into different nitrogen oxide compounds and they have the
smell kind of like a swimming pool, that chlorine smell, and
they won’t eat it then,” Pojman said.
Pojman’s lab solved the problem by adding an ingredient
similar to an antacid meant for indigestion, which kept the pH
level low.
At Pojman’s lab, research associates have fine-tuned the
bait formulation. Now it’s a rubbery, fishy ball designed not to
crumble when pigs eat it, which should prevent other animals
from consuming the crumbs.
Pojman is pleased his lab could help with the cooperative
effort to humanely cut feral pig populations.
“That’s the advantage of being a big university like LSU,”
Pojman said. “It’s fun. I enjoy working with the AgCenter because there are interesting projects.”
According to Gentry’s research, it takes two to three baits
to kill a 300-pound hog in about two hours. The matriarch
of the sounder typically eats the baits first because she runs
the pack. Then more baits can be released to the rest of the
group.
“As soon as the elder pigs are done, they walk off and everybody else comes up to the bowl,” said Ariel Bourgoyne, the
research associate who studies the pigs’ reactions to the baits.

THE FUTURE

For the past few months, Bourgoyne has been testing
different iterations of the baits Pojman’s lab has developed,
running trials to see which bait pigs prefer and perfecting the
delivery system.
Gentry and Pojman visualize a commercial future for the
bait system once the research and development team is satisfied with its performance. That future will include seeking
patents and getting federal and state approval for the process. Landowners who wish to use the lethal baits may one
day need some form of pesticide applicator license.
Some hunters worry that the lethal baits could wipe out
the feral pig population, Gentry said, but that is unlikely.
“We’ve been poisoning rats for 50 or 60 years, and we still
have rats,” Gentry said. “When we do this to pigs, you’re still
going to have pigs.”
Kyle Peveto is an assistant communications specialist in LSU AgCenter Communications and associate editor of Louisiana Agriculture.

Feral pigs eat from a game feeder that dispenses corn and can also dispense
lethal baits developed by LSU AgCenter researchers. This image was captured
with a game camera.
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New and Reemerging Threats to Louisiana

SWEET POTATO PRODUCTION

Tristan Watson, Josielle Rezende and Christopher Clark
Sweet potatoes are prone to several soilborne diseases, including those
caused by nematodes and fungi. While
some of the large acreage agronomic
crops have had yearly systematic surveys of the incidence of diseases, there
has not been such a program for sweet
potatoes in the U.S. and much of what
we know is from anecdotal records.
Root-knot nematodes are damaging
pests on a wide range of crops, including sweet potatoes. Recently, a new
species of root-knot nematode (Meloidogyne enterolobii) has emerged as an
important pest in the United States. This
new species was first described parasitizing the pacara earpod tree in China
in 1983 and was later reported in the
United States in 2004 on ornamentals in
Florida. In 2011, M. enterolobii was detected on soybean and cotton in North
Carolina as well as on sweet potatoes
in South Carolina in 2019. Recent soil
surveys conducted in North Carolina
suggest this nematode is well established in North Carolina sweet potato
production.
This is a problem for Louisiana
growers because a small portion of our
planting material has been sourced
from North Carolina. In 2018, M. enterolobii was intercepted entering
Morehouse Parish on a shipment of
Covington sweet potato seed roots from
North Carolina. In response, Louisiana
Department of Agriculture and Forestry
(LDAF) established a quarantine on the
importation of planting material from
North Carolina, South Carolina and
Florida; however, certified pest-free
"seed" sweet potatoes can still be imported with proper inspections under a
special permit.
Since this first introduction, LSU
AgCenter researchers, in collaboration
with LDAF, have subsequently detected
M. enterolobii on ginger imported from
32
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Florida in Plaquemines Parish (2019),
certified pest-free sweet potato planting
material from North Carolina in Franklin
Parish (2020) and potting mix from a
foxtail fern imported from Florida in
Natchitoches Parish (2021). In Louisiana,
M. enterolobii was not detected in a
recent survey of over 225 production
fields, suggesting that this new nematode pest has not established in our
state. Crop susceptibility studies have
identified nonhost rotation crops (corn
and grain sorghum) and winter cover
crops (winter wheat and winter rye),
which could be used to manage this
nematode should it successfully establish in Louisiana.
The LSU AgCenter sweet potato
team has evaluated sweet potato
breeding lines for resistance to M. enterolobii, and several lines look promising.
Recently, the team received a USDA
grant for over $5 million, in collaboration with North Carolina State University
and other participating institutions, to
characterize M. enterolobii resistance
in sweet potato and develop resistant
varieties for commercial use.
Black rot is a disease caused by the
fungus Ceratocystis fimbriata. It is more
common in tropical areas that grow
sweet potatoes throughout the year, but
was once also a problem in the U.S. By
about 1970, an integrated management
program had reduced black rot such
that for about 50 years it was only observed on rare occasions in some states
and was not found in Louisiana. The
program consisted of rotating production fields and plant beds out of sweet
potatoes, selecting seed roots that were
free of disease, treating the seed roots
with an effective fungicide such as thiabendazole and cutting the slips at least
an inch above the soil. Crop rotation
reduced survival of the pathogen in
soil, fungicide treatment reduced infec-

tion of seed roots during bedding and
cutting plants reduced spread in slips
infected from growth of the fungus into
the plants from the seed roots.
In about 2013, reports came from
North Carolina of increased incidence of
black rot, and by 2015 reports also came
from other states. In 2018, black rot was
found in one location in Louisiana. Unfortunately, roots used for sweet potato
seed have included both certified seed
as well as lots that were never certified
for seed use, and there are not adequate
inspection records to determine to
what extent black rot may have spread
among states on interstate movement
of "seed" roots.
It is not yet clear why this once
well-managed disease reemerged. It is
possible that farmers growing certain
varieties that are slow to produce plants
in plant beds may have succumbed to
the temptation to pull rather than cut
slips. There have also been suggestions
that C. fimbriata may be growing further
up the stems of slips than previously
experienced, thus colonizing even those
plants cut as recommended. Screening
for resistance to black rot was active in
the 1950s but abandoned after thiabendazole became available for disease
management.
The LSU AgCenter sweet potato
team began screening sweet potatoes
for black rot resistance in 2016. So far, all
but two breeding lines have been susceptible. Field research is not conducted
in Louisiana to avoid reestablishing this
pathogen where it does not presently
occur, so it may take time to find a
breeding line that can be used for effective black rot management in the field.
Tristan Watson is an assistant professor, Josielle Rezende
is a research associate, and Christopher Clark is a professor in the Department of Plant Pathology and Crop
Physiology.

Tristan Watson, left, director of the LSU AgCenter
Nematode Advisory Service, and Josielle Rezende,
AgCenter research associate, examine soybean plants in
a greenhouse at the AgCenter Central Research Station in
Baton Rouge. Photo by Olivia McClure

Black rot disease of O’Henry sweet potato caused by
Ceratocystis fimbriata. Photo by Christopher Clark

Abnormal growths on Covington sweet potatoes
associated with Meloidogyne enterolobii parasitism. Photo
by Charlie Overstreet
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Figure 1. Yellowing and distortion of cotton
leaves caused by cotton leafroll dwarf virus.
Photo by Trey Price

Emerging and Reemerging

DISEASE ISSUES IN COTTON
Trey Price, Tyler Towles, Karla Emfinger, Myra Purvis, Dustin Ezell and Wade Walker

MONITORING CONTINUES FOR COTTON
LEAFROLL DWARF VIRUS

The cotton leafroll dwarf virus causes yellowing and distortion of leaves (Figure 1) and is believed to be vectored by
the cotton aphid (Aphis gossypii) during feeding (Figure 2).
A litany of other symptoms has been attributed to the virus
including missing fruit and bolls, over-tall plants, reddening of
veins, dwarfed plants and leaf cupping. In some situations in
the southeast United States, significant yield losses have been
attributed to the virus.
After the much-publicized discovery of the virus in
Alabama in 2017, the cotton leafroll dwarf virus has been
reported in many other cotton-producing states, including
Louisiana. For the past several seasons, and in collaboration
with other cotton scientists, sentinel plots, funded by Cotton
Incorporated, have been established at the Macon Ridge
Research Station in Winnsboro to monitor for the virus. Plots
consist of multiple varieties with a range of susceptibilities,
according to studies from Auburn University and the University of Georgia. Half the plots are treated on an insecticide
spray schedule to exclude as many aphids as possible, while
the other half remain nontreated. Periodically throughout the
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season, plots are rated for symptoms, plants are sampled and
leaf tissue is tested for presence of the virus using molecular
methods. Symptomatic and asymptomatic plants are tracked
to compare yields at the end of the season.
Aphid populations have been markedly lower in sprayed
plots versus nonsprayed. However, weekly applications of
insecticides have not completely prevented aphid infestation.
Virus incidence has been low (0-5%) in the sentinel plots, and
there does not appear to be any correlation with symptom
expression. No yield differences have been observed between
symptomatic and asymptomatic cotton plants.
So far, there have been few suspected and confirmed
samples of the cotton leafroll dwarf virus received from Louisiana stakeholders. Based on LSU AgCenter research and
research from other states as well as observations throughout
the seasons, the cotton leafroll dwarf virus seems to be more
of a threat in Georgia and Alabama. Possible explanations
for this include differing environmental conditions and production practices (planting date, seed treatments, varieties,
rotation options, etc.) in the region. No yield losses have been
attributed to the virus in Louisiana to date. However, we will
continue to monitor cotton fields in Louisiana and deploy
sentinel plots annually as resources allow.

Figure 2. Cotton aphids (Aphis
gossypii). Photo by Tyler Towles

Figure 3. Young and maturing
lesions of target spot (Corynespora
cassiicola) on cotton. Photo by Trey
Price

PREVALENCE OF TARGET SPOT INCREASES

Although target spot of cotton was discovered in the
Midsouth during the 1960s and has been a sporadic problem
since, the disease has increased in prevalence in Louisiana
over the past 10 years. This foliar fungal disease is caused
by Corynespora cassiicola. Symptoms begin as water-soaked
green lesions (Figure 3) at canopy closure, progressing from
the lower to upper portions of plants. As the disease progresses, lesions take on a target-like appearance, and significant premature defoliation may occur during periods of
frequent rainfall. A toxin produced by the fungus has been
implicated in contributing to defoliation. The fungus survives
as a saprophyte (decomposer) on crop debris from season to
season.
The same fungus also causes target spot in soybeans.
However, soybean isolates are less virulent on cotton and
genetically distinct, while cotton isolates are less virulent on
soybean and genetically distinct.
Cotton varieties vary in susceptibility to target spot. Although there are no truly resistant varieties, some varieties
are considered tolerant. Crop rotation or tillage may reduce
target spot incidence by reducing debris harboring the
pathogen. Because rank (tall, spindly) cotton is more likely to

have severe target spot, canopy management through plant
growth regulators and optimum nitrogen fertilization are key
to reducing defoliation from target spot.
Based on many years of research, fungicides will reduce
defoliation due to target spot, but significant yield preservation usually is not realized unless disease pressure is extremely high. Thus, the odds of a return on fungicide investment are exceedingly low. A good rule of thumb: if target spot
is not observed until August, the disease will likely function
as a free defoliant. On the other hand, the closer to Fourth of
July that the disease initiates, the higher the odds of a return
on fungicide investment.
Trey Price is an associate professor, Tyler Towles is an assistant professor, and Myra Purvis, Dustin Ezell and Wade Walker are research associates at the Macon Ridge Research
Station, Winnsboro, Louisiana.

Louisiana Agriculture, Winter 2022

35

ROSEAU CANE SCALE:

How Insect Research Can Help the
Sustainability of the Mississippi River Delta
Rodrigo Diaz

Roseau cane (Phragmites australis) is
the dominant vegetation at the mouth
of the Mississippi River. Vast stands of
roseau cane are habitat for wildlife,
protect oil infrastructure, reduce storms
surge and maintain channel navigation.
One main benefit of healthy roseau
cane stands is the preservation of water
flow in the primary and secondary
channels. This is due to the density and
thickness of stems that reduce water
flow, keeping larger volumes of water in
the channel, and thus reducing need for
dredging. In the fall of 2016, outbreaks
of the roseau cane scale (Nipponaclerda
biwakoensis) were found associated with
die-offs of the cane over thousands of
acres at the mouth of the river. Because
of the lack of information about the
roseau cane die-off and the importance
of cane stands for channel navigation, a
team of LSU AgCenter researchers from
different disciplines was assembled.
A brief summary of research projects
being conducted focusing on the roseau cane scale follows.

that the scale only attacks roseau cane
and not any other plant species. Field
surveys in Plaquemines Parish revealed
that the scale overwinters as gravid
females, and by spring, crawlers colonize the regrowth of the cane. Outbreak
conditions are found in late summer
and fall when every roseau cane stem at
the mouth of the river is infested with
scales. These findings suggest that the
scale is well established throughout
Louisiana and has the potential to expand to Texas and Mississippi.

EVALUATION OF CONTROL
OPTIONS FOR THE SCALE

Several methods are available
to manage scale insects in terrestrial
ecosystems; however, these might not
be suitable for wetlands. Field trials
revealed that chemical control is not

effective since the scale is protected by
the leaf sheath, and nontarget damage
could occur to nearby aquatic arthropods. Since there are several varieties
or lineages of the roseau cane in Louisiana, researchers evaluated whether
they might have resistance to the scale
and thus the potential of being used
in restoration trials. Results from field
trials and surveys in the mouth of the
river demonstrated that the European
variety of cane had fewer scales compared to the Delta and Gulf varieties.
Moreover, plant height and green coloration were reduced when the cane was
grown under high salinity and exposed
to scales. Thus, abiotic stressors can
increase the susceptibility of the cane to
the scale attack. Control options for the
scale will need to consider their interactions with other biotic and abiotic
stressors.

TRACKING THE SCALE
INVASION IN LOUISIANA

As of December 2021, the scale was
found along every stand of roseau cane
in coastal Louisiana. Compared to 2017
when the scale was mostly located in
southeastern Louisiana, the distribution
in 2021 revealed a rapid expansion. We
can speculate that the long-distance
dispersal of the scale can be attributed
to storms that can break scale-infested
stems and move them over several
miles, and birds that transport immature
scales or crawlers over migratory paths.
More importantly, studies demonstrated
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Colony of scales attached to the stem of roseau cane. In late fall, the densities of scales can reach up to
more than 800 per stem. Photo by Rodrigo Diaz

Open water visible through thinning stand of roseau cane.
Picture taken at the Bird’s Foot Delta of the Mississippi River,
Plaquemines Parish, Louisiana.
Photo by Rodrigo Diaz

NATURAL ENEMIES
ATTACKING THE SCALE IN
LOUISIANA

Due to the difficulty of access to
remote wetlands at the mouth of the
river, biological control of the scale is
considered an ideal management option. Fortunately, surveys throughout
Louisiana revealed the presence of three
parasitoid species attacking the roseau
cane scale. Parasitoid females laid one
or multiple eggs inside the scale body.
Then, the parasitoid larvae fed on the
internal organs of the scale eventually
killing it. Mortality due to these parasitoids ranged from 10% to 50% in
Louisiana. In addition, since the roseau
cane scale is native to China, scientists
have been looking for new parasitoid

species that could be used as biological
control agents to help manage the scale
in Louisiana. By increasing biotic pressure through parasitism, scale densities
could be reduced below injury levels
resulting in healthier cane stands.

HOW SCALE RESEARCH FITS
INTO A MANAGEMENT PLAN

Developing effective control options for insect pests is an ongoing
process. While we’ve made substantial
progress understanding the distribution, impact to the plant, interaction
with other stressors and role of natural
enemies of the scale, the cane die-offs
are occurring in one of most complex
river deltas of the world. As we develop
management options for the scale, we

must recognize that the mouth of the
river is subject to massive abiotic pressures, including sea-level rise, higher
frequency of storms, sediment diversion
and land subsidence. Maintaining the
health of the roseau cane stands and
thus the navigability of the shipping
channel will require a truly multidisciplinary approach.
For more information, please visit
www.lsuagcenter.com/roseaucane, or
contact Rodrigo Diaz at rdiaz@agcenter.
lsu.edu.
Rodrigo Diaz is an associate professor in the Department of Entomology.
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Crape myrtle bark scale is found
on the tree branches.
Photo by Heather Kirk-Ballard

MANAGING CRAPEMYRTLE BARK SCALE:

Are We Winning the Fight?
Yan Chen and Rodrigo Diaz
Crape myrtles are a beloved tree in the Southeast. Before
the recent introduction of a serious scale insect, the crapemyrtle bark scale (Acanthococcus lagerstroemiae), they required
minimal care. A heavy infestation of the crapemyrtle bark
scale may cause dieback, stunted growth, few or no blooms,
or death of young trees. The first sign of an infestation is often
the black sooty mold caused by the colonization of several
fungi on honeydew secreted by the scale. Colonies of white or
gray feltlike bumps on branches that bleed pink “blood” when
crushed can confirm an infestation.
Since its first report in Bossier City, Louisiana, in 2014, this
pest has spread to almost every part of the state. Questions
from landscape managers and homeowners about the pest
have become one of the top pest-related inquiries received by
LSU AgCenter extension personnel. Soon after its first report,
AgCenter scientists began working on the biology and management of this pest. In 2017, with the support of a major U.S.
Department of Agriculture grant, a research team from across
the southeast region collaborated to fight this pest.
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CRAWLER POPULATION MONITORING AND
EARLY SPRING TREATMENTS

The first instar nymph of the crapemyrtle bark scale is
mobile and is called a crawler. In this life stage they move
around to find a suitable spot to settle and are responsible for
distribution of new infestations. This life stage is most vulnerable to insecticides. Once crawlers develop their waxy coating
and become fixed in place, they are particularly resistant to
contact pesticides. Therefore, being able to better predict the
emergence of the crawler stage is critical for effective management and prevention of new infestations. Based on multiple years of monitoring crawler activities, it was found that
in much of Louisiana the first crawlers emerge in mid-May,
and then again in late July or early August in north Louisiana.
There is possibly another peak of emergence in mid-October
in New Orleans and areas south.
These peak crawler emergence periods provide the best
treatment windows for using low-impact natural products

or selective pesticides that require good contact with the
crawlers to be effective. Applying insect growth regulators,
such as pyriproxyfen, during the crawler peaks can reduce
crawler density by 85% to 100% for up to four months after
one application. Applying horticultural oil or other petroleum-based products can provide up to 50% control, which
is still desirable when used in combination with other natural
products.

RISKS WITH NEONICOTINOIDS

Data from several field trials indicate that systemic insecticides, particularly neonicotinoids that contain imidacloprid,
clothianidin, dinotefuran and thiamethoxam, are the most
effective control options against crapemyrtle bark scale, especially when applied to the soil. However, this class of pesticides poses potential risks to beneficial and nontarget insects.
Crape myrtles do not have nectar, but they serve an abundant
amount of pollen to bees and beneficial insects throughout
the summer. A study by Auburn University revealed many
pollinators, including honeybees, bumble bees, native bees
and several flies, wasps and other insects, visited crape myrtle
trees in suburban locations. There is also a concern over the
high cost of these neonicotinoid treatments. It was also recommended to treat surrounding crape myrtles, even if they
are not apparently infested. This can pose a greater risk to
beneficial insects and pollinators.
A pollen residual study was conducted to evaluate the
risk of translocation of imidacloprid and dinotefuran into
pollen following a soil application at different timings. Both
insecticides were applied at label-recommended rates. Pollen
samples were collected and analyzed for residuals of imidacloprid (and metabolites) and dinotefuran. Results showed
that regardless of application timing, significant concentration levels of both active ingredients were found in crape
myrtle pollen. In general, dinotefuran was found in significantly higher concentrations than imidacloprid from the same
application timing. Treatment concentrations were translated
into the estimated mean oral amount of each active ingredient when consumed by honeybee workers based on their
average daily consumption amount. All the applications before blooming exceeded the chronic oral lowest observable

adverse effect concentration for adult honeybees. In addition,
there might be contact exposure to contaminated pollen,
which poses direct risk to bees visiting neonicotinoid-treated
trees.

ENTOMOLOGICAL FUNGI: A NATURAL
ENEMY

Because the crapemyrtle bark scale is an exotic pest, it
does not have many natural enemies in the U.S. Five species
of lady beetles have been found feeding on this scale. Because more specific biological control agents, such as parasitic
wasps, are still being studied, it is important to conserve the
natural enemies in the landscapes. Fungal or bacterial biopesticides are developed from fungi or bacteria with shown
efficacies against insect pests but with relatively lower impact
on other organisms. A series of efficacy trials was conducted
to evaluate four such biopesticides. Products were applied
as trunk sprays to trees infested with crapemyrtle bark scale
during winter, spring and fall 2019. BioCeres (Beauveria bassiana strain ANT-03) significantly increased mortality of the
crapemyrtle bark scale only in the winter trial, and BotaniGard
(Beauveria bassiana strain GHA) was more effective in a trial
conducted in the fall. However, all products failed to be effective in the late spring trial of which ambient temperatures
were significantly higher than other trials.
These biopesticides were assessed in laboratory conditions by dipping the insects in a biopesticide mixture and
observing their survival. BotaniGard significantly reduced the
survival of larvae and adults of beneficial lady beetles, and
BioCeres reduced the longevity of both lady beetles by 40%.
These results suggest that application of these biopesticides
still pose considerable risk to beneficial lady beetles known to
attack crapemyrtle bark scale.
This is not a short-stay pest, and it takes time to have
what is needed to save crape myrtles. With new research findings, there is a better understanding of this pest and its interactions with other players in this battle.
Yan Chen is a professor in the School of Plant, Environmental and Soil Sciences, and
Rodrigo Diaz is an associate professor in the Department of Entomology.

Crape myrtles are a beloved tree in the Southeast. Before the recent
introduction of a serious scale insect, the crapemyrtle bark scale, they
required minimal care. Photo by Mark Claesgens
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WEEDS: A Major Threat to Louisiana Agriculture
Lauren Lazaro, Donnie Miller, Christopher Mudge, Albert Orgeron, Daniel Stephenson and Ronald Strahan
Weeds are the largest economic
threat to agriculture as a whole,
whether in row crops, aquatics, rangelands or pastures. In Louisiana, the same
conditions that help crops flourish also
bring weeds. The long growing season,
warm weather and high levels of precipitation allow weeds to emerge and
set seeds over longer periods of time.
A wide variety of soil types and agricultural systems also means a wide variety
of weeds.
Following are some of the weeds
that grow in Louisiana that are a threat
not only to agricultural production but
to landscapes and waterways.

ROW CROP PRODUCTION
SYSTEMS

Divine nightshade (Solanum nigrescens) is a perennial broadleaf weed
belonging to the black nightshade
family. Divine nightshade has been
identified in sugarcane fields in 19 of
the 24 sugarcane-producing parishes.
Divine nightshade develops into highly

branched bushlike plants that measure
up to 6 feet in height and width. The
flowers are composed of five white
petals arranged around yellow stamens
and are found in clusters of four to 12.
Upon fertilization, berry development
begins. They are green but become
blackish at maturation.
Italian ryegrass (Lolium mulitflorum),
also known as annual ryegrass (see
photo on page 41), is a winter annual
grass that is primarily found in small
grains, such as wheat. The leaves are
rolled in the bud with hooked auricles
in the collar region with a membranous
ligule. Its leaves often have a glossy
appearance on the lower surface. Italian
ryegrass leaf sheaths are often red
tinged at the base. This can distinguish
Italian ryegrass from perennial ryegrass,
which is similar in growth habit and
appearance. In Louisiana, Italian ryegrass has resistance to glyphosate in 13
parishes and suspected resistance to
paraquat in three parishes.
Itchgrass (Rottboellia chochinchinensis) is a major weed issue in corn,

Crested floating heart, or white snowflake, is a floating-leaved aquatic plant
that has invaded the state during the past decade. Photo by Chris Mudge
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sugarcane and along roadsides but
also in pastures and rights-of-way. It
has been mainly a problem weed from
Rapides Parish southward. This summer
annual grass has an abundance of short,
stiff hairs on the leaf sheaths, especially
near the collar region, which can irritate human skin. The leaves are flat and
taper to a point, which also have short
hairs on the leaf surface. Itchgrass tillers
profusely, causing it to be competitive
with crops. One of the two spikelets is
stalked and sterile, while the other is
stalkless and fertile.
Nealley’s sprangletop (Leptochloa
nealleyi) is an emerging summer annual grass weed in rice found along
roadsides and in ditches or pastures in
Louisiana. Nealley’s sprangletop has a
fringed membranous ligule like that on
Amazon sprangletop, another common
rice weed. This erect and robust weed
has flat culms and closely resembles
vaseygrass.
Palmer amaranth (Amaranthus
palmeri) is an erect summer annual
weed commonly found in several crop-

Chinese tallow and a torpedograss infestation. Photo by Ron Strahan

ping systems. This aggressive weed can
be commonly confused with similar
pigweed species, such as waterhemp
or redroot pigweed. The leaves are
alternate and are lance-shaped or
egg-shaped. Leaf petioles are long in
comparison to other pigweed species.
Palmer amaranth has one central stem
with several lateral branches. Small,
green flowers are produced in dense,
compact panicles. Male and female
flowers are found on separate plants. In
Louisiana, Palmer amaranth has resistance to glyphosate in 23 parishes.
Ragweed parthenium (Parthenium
hysterophorous), or false ragweed, is a
summer annual broadleaf weed that
forms a basal rosette with finely lobed
leaves. Plants then form a branched,
hairy stem with lengthwise grooves.
Leaves have hairs on the upper and
lower leaf sides. Flowers are small with
five white ray florets. Ragweed parthenium has been known to be toxic to
mammals. The weed proliferates along
roadsides and in both disturbed and undisturbed habitats. The plant has shown
tolerance to glyphosate and other herbicides.

TURFGRASS, ROADSIDE AND
PASTURE SYSTEMS

Cogongrass (Imperata cylindrica)
is a summer perennial grass that can
displace entire communities of native
plants and wildlife. In Louisiana, cogongrass is most often found in St. Tammany and Washington parishes along
roadsides and hay fields. Congongrass
has bright green leaves with serrated
margins and a distinctly off-center white
midrib. Cogongrass leaves emerge directly from underground horizontal rhizomes. Rhizomes are white, segmented
and covered with reddish-brown scales.
Flowering occurs immediately after
winter dormancy.
Chinese tallow (Triadica sebifera)
(see photo on page 40) is one of the
most invasive weeds infesting pastures and pine forests in Louisiana. It’s
a deciduous tree that can reach up to
60 feet in height. Its leaves are heartshaped, and its trunk can grow to 3 feet
in diameter with bark that is light grey
and furrowed. Flower petals are not
present, but the sepals are yellowish
green in color. The seed capsules or

fruit are three-lobed and release three
white, waxy seeds. Mature seeds remain
attached into the winter and resemble
popped popcorn. Birds are the most
effective method of seed dispersal.
Torpedograss (Panicum repens)
(see photo on page 40) is a perennial
grass weed that infests turfgrass and
landscape beds and spreads primarily
through creeping rhizomes. Seeds produced by torpedograss are not viable.
Torpedograss prefers wet soils but has
good drought tolerance once established. It can tolerate frequent mowing
but if left unmanaged can grow up to 3
feet in height. It has waxy silver-green
leaves that are pointed at the tip. Torpedograss produces stolons and rhizomes, which are sharply pointed at the
tip, resembling a torpedo.
Lauren Lazaro is an assistant professor in the School of
Plant, Environmental, and Soil Sciences; Donnie Miller
is a professor at the Northeast Research Station, St.
Joseph; Christopher Mudge is an adjunct professor in
the School of Plant, Environmental, and Soil Sciences;
Albert Orgeron is an associate professor at the Sugar
Research Station, St. Gabriel; Daniel Stephenson is a
professor at the Dean Lee Research Station, Alexandria;
and Ronald Strahan is a professor in the School of Plant,
Environmental, and Soil Sciences.

AQUATIC SYSTEMS

Crested floating heart (Nymphoides
cristata), or white snowflake (see photo
on page 40), is a floating-leaved aquatic
plant that has invaded the state during
the past decade. It can be identified
by slender bundles of tuberous roots
on the underside of its floating leaves
and showy white flowers that bear an
erect fold of tissue that runs down the
length of the upper side of the petal.
Established rooted plants produce many
heart-shaped leaves, and the plant will
grow in water deeper than 10 feet.
Cuban bullrush (Oxycaryum
cubense) is a perennial aquatic plant
that is spreading across Louisiana. Its
plants produce submersed and emergent triangular stems with long, narrow
emergent leaves and has small, reddish
rhizomes below the surface of the water.
Cuban bullrush is capable of sexual and
asexual reproduction. During initial colonization the plants use other floating
or emergent aquatic plants for habitat
before outcompeting other plants and
forming large free-floating islands.

Italian ryegrass, also known as annual ryegrass, is a winter annual grass that is primarily found in
small grains, such as wheat. Italian ryegrass has resistance to glyphosate in 13 parishes and suspected
resistance to paraquat in three parishes. Photo by Donnie Miller
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Figure 1: A boxwood showing
random dieback of twigs with
tan colored foliage caused by
Colletotrichum theobromicola.

Invasive Plant Diseases Threatening

LOUISIANA SPECIALTY CROPS

Raj Singh
Louisiana’s hot and humid climate, long growing season
with mild winters and its unique geographical location
provide perfect breeding grounds for introduction and establishment of invasive plant diseases. Among some of the
most important invasive plant diseases threatening Louisiana
specialty crops detected during the past decade are boxwood
dieback, citrus canker and palm phytoplasmas.

BOXWOOD DIEBACK

Boxwood dieback is a fungal disease caused by Colletotrichum theobromicola. After its first detection and report in
2015, a National Pest Alert to help support initiatives to track,
report and manage invasive pests was developed in collaboration with the North Central Integrated Pest Management
Center in 2017. Because this is a new emerging disease, a
complete diagnostic guide including all aspects of boxwood
dieback was published to assist other professionals in accurate identification of the disease. A molecular identification
procedure using a real-time polymerase chain reaction platform — a technique used to amplify small segments of DNA

42

Louisiana Agriculture, Winter 2022

— has been developed to help boxwood growers accurately
detect the pathogen at early stages of disease development.
Research conducted by the LSU AgCenter Plant Diagnostic
Center on host range and in-vitro fungicide screening revealed that all boxwood cultivars are susceptible and only
four out of nine fungicides are highly effective in controlling
the pathogen. The disease has been confirmed in 20 Louisiana
parishes, including Rapides, where many nurseries specialize
in boxwood. A hands-on training geared toward identification
and management of boxwood dieback was attended by 33
professionals in Rapides Parish, and an identification card differentiating boxwood dieback from other boxwood ailments
was produced for Louisiana residents.

CITRUS CANKER

Citrus canker is a highly infectious bacterial disease
caused by Xanthomonas axonopodis pv. citri. Currently, the
parishes of Jefferson, Lafourche, Orleans, Plaquemines, St.
Bernard, St. Charles, St. James and St. John the Baptist are
quarantined. The disease has also been identified from parts

of East Baton Rouge and Livingston parishes. The AgCenter
Plant Diagnostic Center continues to provide primary molecular diagnostic support for citrus canker disease to Louisiana
Department of Agricultural and Forestry and U.S. Department
of Agriculture. Citrus tissue collected as part of the Cooperative Agricultural Pest Surveys are tested at the Plant Diagnostic Center using a real time polymerase chain reaction
assay to detect the presence of the bacterium responsible for
causing citrus canker. Of all the citrus grown in the state, satsumas are the most popular and commonly grown cultivar in
Louisiana. A two-year field-research was conducted to screen
the commercially available satsuma cultivars to citrus canker
under natural disease pressure at three different locations and
the results showed that Brown’s Select and Miho were significantly less susceptible compared to other cultivars. Planting
of these less susceptible satsumas with timely application of
copper-based fungicides before disease development may
help manage citrus canker effectively. An extension fact sheet
explaining the results from this field study was produced for
Louisiana citrus growers.

Figure 2: A sweet orange fruit exhibiting raised corky lesions caused by
Xanthomonas axonopodis pv. citri.

PALM PHYTOPLASMAS

Two new fatal diseases of palms have been detected in
Louisiana — lethal bronzing and lethal yellowing. Both are
terminal diseases, and symptomatic palms that tested positive or palms with dead spear leaf must be removed immediately. Lethal bronzing is caused by a phytoplasma, Candidatus
Phytoplasma palmae 16SrIV-D, an unculturable bacterium
with no cell wall that is closely related to— but genetically
distinct from — phytoplasma strain 16SrIV-A, which causes
lethal yellowing.
Lethal bronzing was first detected in 2013 from Phoenix
canariensis in Orleans Parish. In 2017, Chinese windmill palm
(Trachcarpus fortunei) was reported as a new host of lethal
bronzing disease from East Baton Rouge Parish. Lethal yellowing was detected from East Baton Rouge and Jefferson
parishes on T. fortunei and P. sylvestris in 2018 and 2019, respectively. A disease survey was conducted from 2015 to 2017
in southern Louisiana to determine the geographic distribution and host range of palm phytoplasmas. During this survey,
P. canariensis was the most affected palm species in Louisiana
with lethal bronzing. Currently, lethal bronzing is present
in East Baton Rouge, Iberia, Jefferson, St. Bernard and West
Baton Rouge parishes, and lethal yellowing is present in East
Baton Rouge and Jefferson parishes.
In 2020, the AgCenter collaborated with the Louisiana Department of Agricultural and Forestry to revise lethal bronzing
and lethal yellowing quarantine regulation guidelines for
Louisiana. In 2021, the AgCenter contributed to the revision
of U.S. Department of Agriculture Animal and Plant Health
Inspection Service Plant Protection and Quarantine Division
Pest datasheets on these diseases. These datasheets provide
pest-specific information to support planning and completing
early detection surveys.
Raj Singh is an associate professor and director of the Plant Diagnostic Center in the
Department of Plant Pathology and Crop Physiology.

Figure 3: Two dead Canary Island date palms affected with lethal bronzing
phytoplasma.

Figure 4: A Chinese windmill palms exhibiting dead spear leaf caused by lethal
yellowing phytoplasma.
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Inside:
In 2000, a new invasive species arrived that significantly
changed Louisiana soybean production forever — the
redbanded stink bug. Now, soybean producers treat up to
95% of their soybean acreage for redbanded stink bug with
a yield loss plus cost of insecticide treatments reaching $40
million. 				
See page 12
Emerging fungal diseases of crops can lead to yield losses,
cause instability in food prices, slow distribution and have
cascading economic impacts. Trying to prevent fungal
disease in Louisiana soybeans is an intricate process that
involves tireless team effort in persistent investigation and
creativity. 				
See page 16
The apple snail has begun infesting rice farms in southeast
Louisiana. LSU AgCenter scientists are trying to determine
how to thwart its expansion and eradicate it.
				See page 22
LSU AgCenter scientists are studying the relationship
between the wood-digesting protozoa in the Formosan
subterranean termite gut and their internal bacterial
symbionts, which will lead to new and more effective
termite control methods. 		
See page 28
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